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ABSTRACT ^ 

This instructor^ s^guide,* designed for use vith th)^ 
.curriculum. Plant Operations fbr Wastewater Facilitiesi represents a 
twb^year nastewater technology instructional program based on • . * 
performance objectives designed to prepare undergraduate students to 
enter occupations in wa^er and wasterwater treatment plant of)erations 
and maintenance. This .document, pArt E of five parts, covers the 
topics of Flow Heasuremant, Puiping and Piping, Elec^^c Power and 
Gas Power. In this guide*, the topics and ideas are presented as a 
series of modules, orgStnized aroupd 16 general objectives commbn to 
all procfess^es. The module begins' with a statement of purpose which 
explains, what the student will be studying, next, all the objectives 
oiE the module, and code numbers keyed to a computerized list of 
instructional resources ^re listed. Also included in each, module- are 
a glossary of verbs and sections on learning and tes.ting conditions, 
-acceptable performance, instructor activity *an^d student activity. 
RecommendatiQns on evalua^t-ion techniques are included. (BT) 
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Preface 



Since 1970 Cj^rles County Community College, Clemson University, Greenville Techni- 
cal .College and Linn-Benton Connnunity College have been working together to^ prepare 
undergraduate students -to enter occupations in water and wastewater treatment plant 
cjperationa and maintenance. Through^ the^ir efforts a two-year wastewater technology 
ins true tiohal program based on performance objectives has been developed and imple- 
mented. * . . . ■ 

Through a grant from the Envlronmental-Protecljion Agency called Cvitevia for tTie 
Eetabiiehmentf^of Tb)0'Year Poet High School Waatewatev Technology Pvogvcoh&i (CEWT) the 
four colleges set up program criteria aiid,^c\irricvLlvim. guidelines which are available 
in two volumes : - „ * 

Pnogram Implementatvon ProcednreQ 

Volume II: Curriaulum Guidelinea^ Cvitevia fov^Establiehment and Mainte- 
^nance of Tdo-Yjot Poet High School Wastewatev TeQhnolpgy PVogvgme * 

As a result of the implementaMori of the instructiDnal-program at Charles County ^ 
Community College, Gj^eenville Technical College and L^im-Benton Community College, 
s^ix guides -for inatruotors based on the course descriptions in Plant Implementation 
Pvocedures and the general criterion behaviors of Volume It have been prepared. 
Ptant dpevationo fov Waatewatev Facilities, printed in fiv&^parts, is the second in 
^e series which includes: . ' - * 

Volume ^ I Intvoduction to Envivormen1;al Tedhnology ^ 

Volume II Plant ^Opevationa fov Waate^atev Fa&ilitiea . 

Volume III Labovatovy Coritfol fov WaateDatev Facilitiea 

Volume IV Management and Supewioibn Proceduvea fov Waatewatev Facilities^ 

Volume V Pvoceaa Mtevaction fov Waatewatev Facilitiea^ 

Volume V J Advanced Waate Tveatment , ' ' 

\ ' ^ ■ ■ { ^ ^ . ' 
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mster rouflnt actlvltlts 
dewnstrite iifity prostdurts 
recognlzi md correct' abnonRilltles 
dCTcnatrttt a«fety procedures 
mstler routine |ct1v1t1ts 
dcRcnatrite stfety procedures 
recoqnUe ird repiir.wlfiinctlons 
identify equlptint ptrts . 

denonstrtte safety procedures 
cof)duct^f()11nQ end ^nalyses 
ditemino approprliti tnalyses 
evaluate* results of analyses 

deinonstrate safety prccedyras ' 
Identify function of process units 
Identify effects of wastas 
Identify purpose of procass units - 

Identify appropriate sampling focatlons 

a 

relate need to procfsses 

recognl^ and copa with major disss tors 

compart varl 3us process unl ts 

prepare orders for service and parts 

d^tarmtne supplies needed 

prepare dally and monthly reports 

prepare annual reports 

prepare annual budgets . • 

hire ei!|)loyea8 

orient ,new empfoyeas 

discipline employees 

discharge emgloyetfs 

proifiOte profftjisional growth 

Identify* stiffing rfeeds 

Identify needed operational changes 

Identify netdat^ capital lir^rovements 

explain plant (fptritlcn to lay persons 

respond to "oytsJde" complaints , 

promote pi an^.axpahslon 

promote pUnt Imagf • 



Figure 1: Relationship of general criterion behaviors tlp^rformince objectives) to 
the general categories and coirposiffe model plant (CMP>.^ . . 




Performance Objectives 



When 'the treatment plant operators, edu-^ 
catorQ, conGUltonio and repreeentatives 
from professional water pollution con- 
trol ^organizations dame together to de- 
velop an effective instructional program, 
they r^ommended' thp use^of performance . 
or iel^vloral objectives "heipauQp such 
objectives cleao^ly outline: 

1. What the student is expected to 
do as a result of -^he instructional 
program. i * 

2. The conditions under which the 
student shall do it. 

3. The standard of performance. 



COMPOSITE MODEL PLANT 



First,, they developed ^ composite model 
plant (CMP) of twenty- two process units 
which is really many wastewater treat^• 
ment plaiits in one model. Such a mix 
of process units seldom occurs ii^ a ^ 
'treatment pleint, but if a student be- 
cfomes competent in ^the operation and 
management of the CMP he should be able 
to perform successfully in 'any treatment 
plant. ' - ^ 



TASK ANALYSIS 

Next, to ensure that the materials we^^-e 
specifically tailor^ed tb what the opera- 
tor does on the Job, a task analysis was* 
conducted. They found that the taske 
which an operator performs fell into 
"^seven general categories which were fur- 
ither divided Into 37 tasks or general 
Jbehavlors. (See figure 1, page vl.) 
Th^ tasks were organized under: 
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1. Normal Operation* Procedures . 
These include routine operating ac- * 
tivl^ies that do not/vary" signifi- 
cantly from day to day and that are 
designed to ke^p the plant function- f 
ing within a normal raisge of values. 
For example, the employee conducts 
routine samplings of t^e primary ' . 
sludge and inspects pumping equip- 
ment arid ^ the wastestreara to verify 
t]aat the process is functioning 
properly. ^ ^ . 

2 4 Abnonnal Operation Procedtii^ee. - 
These Include activities of the 
p],ant employee -ftiat result from'un- 
ustxal and undesirable conditions of 
the wastestream. The abnormal pro- 
cedures enable the plant erapl6yee to 
recognize when the .Wastestream is 
abnormal and to 'return it to an ac- , 
ceptc^ble, noiroal condition. An ab- 
normal wastestream- results when a. 
normal operation pi*ocedure is not 
properly applied, a corr^ective main- 
tenance procedure is needed or mari- 
agement/supervlsoiT' procedures are 
poor. For example^ the plant em- 
ployee should recognize that a black 
septic primary sludge sample is an 
abnormal condition of the waste- 
stream and^ake appropriate action, 

3. Preventive Maintenance Proce- 
dureiT Xhese Include routine main- 
tenance activities of the plant em- 
ployee which prevent major equipment 
breakdown aild subsequent corrective 
m)alntenance . For example, the em- 
•ployee would lubricate bearings and 
othisr-iftDvIng parts, replace worn ^ 
components and adjust components of 
the primary sludge i)umps. 
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4. Corrective Maintenance ProceciureQ, 
These Include maintenance activities 
of the plant employee ,thai usually re- 
QuLt ,from the breakctown or malfunction 
of .a unit or equipment- or a conqponent. 
For example, the employee wou2,d notice, 
whether the primary sludge pump is 
malfunctionfng^and know \ifeen and hCw 

to correct the disorder or when and ^ 
how to 'refer, the' problem to plant 
maintenance personnel. 

5. Laboratory Control Procedures. 

These include special and routine ac- . i 
tivlties relating to laboratory anal- 
ysis, the specification of sampling 
procedures and locations arid the gen*- 
eral management of the laboratory 
fac\ilities. For example, the employee 
would collect primary slj-Udge ganxples 
and conduct the analyses, 

6. Systems Interaction Prbcedures. 
These include activities t>f the plant 
employee which relate the functioning 
of .specific units of equipmjpnt to 
oth^r process units and 'to tjie system 

. as a whole. For example, th4 employee 
would determine how the effective 
functioning of the- primary sludge 
pumps relates^ to digest^j, performance. 

7. Management/Supervisory Procedures . 
These include activities relating to ' 
employment practices, record keeping, 
plant operation policy and the estab- 
lishment of a constructive and real- 
istic rapport between the p^saat and 

the community it serves.-. For example, 
the employee would kefep records on 
primary sludge pumping, keep an Invenr 
tory of spare parts and evaluate the 
adequacy of mainteji^ce procedures by 
^hift personnel. 

CURRICULimi DESIGN ' 

vAf ter deciding what procesa equipment an 
operator must operate and maintain, and 
'finding out what on operator. does through 



the task analysis, they listed the ob- 
jectives a student must master to sue-' 
cessfully operate a treatment plant. 
For example, the student will describe 
and perform the nonnal inspection pro- 
cedure for the primary sedimentation 
'^unit including frequency of inspection, 
conditions to look for and- the actions 
he sJao\ild take. 



INSTRUCTOR'S GUiE)ES 

The next step was -the design of man- 
uals to guide the instructor. In the 
guides varied learning activities and . 
imaginative innovations which produce 
more learning than. traditional teach- 
ing methods are emphasized. The in- 
structional suggestions do not need t<^' 
be followed slavishly, but should be 
modified and Improved as much as pos- 
sible. 

The instructor's goal is to achieve 
the objectives of the curriculimi by 
selecting activities which suit the * 
student's needs and help him to master 
all the information and skills in the 
course. The most 'effective learning 
occurs when the student is a partici- 
pant in the learning process, not a 
spectator. ^ 

An instructor should use learning ac- 
tivities which approximate the situa- 
tions which the student will meet in " 
the treatment plant. If it is not 
possible to. teach in a treatment plant, 
^mutated aituationa should be set up 
xb' the workshop or classroom so that 
the student can solver j^ather than dis- 
cuss problems. * Group diecuasion stim- 
ulated by vieual materiale is an ef- 
fective learning technique. Lecturing, 
however, is inefficient. Because the 
student is not actively* involved dur-^ 
ing a 'lecture, the instructor shovild 
use lectures sparingly. 

D- 



IntrcKjuctionto Modules of Instmctloh 



In thiQ^ instructor's g\lide the topics "and 
Ideao areT)reQented as a series of mod- 
ules, organized around the general objec- 
tives stated in the course description * 
for Plant Opemtion I, II, III and IV" 
QJid the In-Pl^t Practiciun which are 
found in the Program Implementation Pro- " 
oedureo of the CEWT Program. Each mod^ 
ule is designed. to help the instructor 
plan a course of study for the- operation 
of a treati]5ient' process using the^CMP 
procesia unit. Each module is "organized 
around sixteen objectives common to all 
processes. , 

The modules in Plant Operationo for^ 
WastejiDcLter FaoilitieQ are arranged in the 
order in which the CMP process units oc- 
cur in the treatment plant. Each process 
is identified by a letter of the alphabet 
and the procesa unit is descrilSed in the 
heading of the module. If the instruc- 
tor uses the modules in consecutive order, 
he and. his students \«^ill follow the treat- 
ment^of the wastestream from collection 
to its discharge into the receiving wa- 
ters. Each module is designed so it can 
be used as a minicourse in a treatment 
process. Instructors are urged to group' 
the modules to suit their individual 
curriculum needs and instructional situa- 
tionq. ' , 

Mate^cfal in the modules can easily be \^ 
adapted for courses which upgrade the . 
training of operators in normal opera- 
tion procedures, abnormal operation pro- 
cedures, preventive maintenance proce- 
dures or corrective maintenance proce- 
dures by grouping the appropriate objec- . 
tives from all the modules. For example, 
an instructor could develop a course 

11 



in Corrective maintenance by grouping 
objectives ll and 12 from eaph module* 



INSTRUCTIONAL PROCESS UNITS 

Each module assumes that the ' composite 
model plfmt uhlt will be used for In- 
Qtinifetiori in the, procesef. ' If the recT 
ommended unit is not available, an q.1'% 
ternate process unit may be substltu^ 
^ed and the instructional materialp 
adapted. The recommended CMP units 
and alternate ynlts for all the pro- • 
cesses are listed in table* 1/ page 4. - 
Two modules on sludge dewatering are 
included because it is impossible for 
a student to master operation of this 
process by learning to operate one 
proQes^ unit. Remember, however, that 
a student will be more adequately pre- 
pared to work in aLoaost any treatment 
plant if he is jiralned on the .CMP 
unit. Wh6n it is ndt possible to use 
the recommended unit, students should 
be informed about the operation and 
function of the unit and hands-on 
.training should be conducted on the 
best alternate unit available. 



PURPOSE OF THE MODULES 

The modules in P^lgnt Operations for 
Wastewater FaaiXities help the student 
to learn how to operate all the pro- 
cess units in the Wastewater^ treatment 
plant. Normal operation, abnormal op- 
eration, preventive maintenance and 
corrective maintenance procedures are 
included. When the course com- 
pleted, he will know why each unit Is 
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important to the treatment plant and how 
it affects and interacts with Ofther pro- 
cess units in the treatment system. 



. STUDENT PREREQUISITES ^ ' , . 

Completion of Introduction to Enyironmen- 
tai Technology and cQul'ses in basic math- 
y enlatips and biology qualify the student 
to enter the course in Unit Operations 
for WsLstewater FaclUties. Concurrent 
courses in'b^sic chemistiy and laboratory 
control are suggested.- (See pages 7.;bo 
19 of Program Jmplem&ntatiron Prooedurea. ) 



TERMINAL OBJECTIVE 

When the student has completed the mod- 
ules of instruction in this course, he 
should be able to do the. following for 
eat2h of the processes in the treatment 
pla!ntf > ' ^ ' 

1. Identify the prpcess unit. 

2. Describe the process unit in tech- 
nical aAd .nontechnical terms. 

3. Descri'be the safety procedures for 
. the process unit and explain how the 

. procedures protect employees and 
. visitors. o , 

4. • Identify the* components of the 
'process unit. Explain the purpose of 
eacK component, how the component 
works and why it is important. 

"*5.. Describe the noraial operation 
procedures for the process unit com- 
ponents. ' 

6. Perform the normal operation pro- 
cedures f©r the process unit. 

7. Describe and perform the start-up 
and shut-dovm procedures for the .pro- 

^ cess unit. ^ ^ ^ 
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8. Describe the abnormal operation 
procedures for the process unit. 



9. Describe the preventive mainte- 
nance procedjires for the process 
unit. r ^ ' , ' . 

10,, Perform the preventive mainte- 
nance procedures for the process 
unit.- 

11. Describe the aotrective niainte- 

' nance procedures fpr the process . 
unit components. 

12. Perform the corrective mainte- 
nance procedures for the process 
unit components. 

13. Perform the safety procedures 
for the process unit ^d demonstrate 
how they protect employees and visi- 
tors. 

1/i. Compare other process units to 
the composite model plant unit. 

15. Name a^id locate the components 
of the process unit. Name and 
select reference materials which 
explain the normal operation proce- 
dures, the p\irpose of e^ch compo- 
nent, how'the component works and 
why it ia important. 

16. Perform 4he abnormal operation 
proced^es for the prpcess unit. 



RESOURCES ' • 

The listing of instructional resources 
suggests materials now available to 
instructor^ to accomplish the desired 
performance in the student. ; 

Instructional materials l^to 1866 are 
keyed to the reference, Inatruotional 
Materials Available which is available 
from: . ( 

Office of Water Pros^am Operations 
US Environmental ProteaiAon Agency- 
Washington,. DC 20/i60 
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Two corapanidn volumes to Instruotionai ' ' 
MaterialQ Available J also available from 
EPA; offer siiggestions for selecting 
audio- visual . equipment : " 

. r 

SelejQting Audio-ViQiCal Equipment 
Selecting Inetvuotional Media and 
InQtruQiylofial Systems 

The following journals list addresses of 
companies from whom literature aboiit the 
process units. which they manufacture can^ 
be obtained: - ^ 

"Environmental Science and Tec^hnology" 
1155 Sixteenth Street, N,W. 
Washington, DC 20036 

"Water and' Sewage Works" 
, 434 South Wabash 
mcago, IL 60605 

"Water .and Wastes Engineering" • 
666 Fifth Avenue s 
New York, NY 10019 

If suitable materials are not^ available, 
instinictors are. urged to develop their 
own resources. 



FORMAT OF THE MODULES 



The module begins with a statement of 
purpose which 'explains what the student 
will be studying. Next, all the objec- 
tives of the module and code numbers 
keyed to a computerized list of instruc- 
tional resources are listed for the in- 
stmxctor's convenience. 

Objectives. Each module includes six- 
teen objectives which bring the stu- 
dent to the performance level required 
by the terminal objective. The know- 
ledge and skills demanded of the stu- 
dent become more complex as hfij)ro- 
gresses throi^h the sixteen ol5jectives 
in a module. He begins by identifying 
• components and learning fa^tp about 
the components and processes. He uses 



these facts to^ develop concepts and 
ideas. FinaHV, he relates the con- 
cepts an(^ :j.dea^ to each other. so 
.that he can make' decisions about 
/ plant -procedures . 

A glossary of verbs which fbllows 
thi& introduction defines the verbs 
used in the objectives so that the 
instructor is" aware of what' he is 
instructing the student to do and so 
thai hi^ evaluation of the student 
is based splely on what is statM in 
the objective. 

Conditions. The conditions define 
the circumstances under which the. 
student perfoims and is evaluated 
and lists the information, equipment 
ajid assistance to which the student 
will have access. The best avail- 
able learning and testing conditions 
should l?e usegl, A process unit in a 
treatment plant or workshop has more' 
impact on the students than photo- 
graphs and drawings. For example, 
if the student is to be given ^ pro- 
cess unit, \mit components, photo- 
graphs 'or diagrams of a unit, the 
instructor should provide a process 
unit. If a process unit is not 
available, he would' use comp(Ments' 
of the unit iri combination with pho- 
tographs of those components which 
he does not have available. Line 
drawings and diagrams should not be 
used if photographs and manufactur- 
ers ' illustrations are available. 

Acceptable Performance. ' The accept- 
able performance expand^ the objec- 
tive ^nd details the steps a student 
muet follow to reach the objective. 
To move on .to the next objective, at 
least 70yJ of each step or categoiy 
must be mastered Mth no repeated 
errors between modules. For example, 
no student can complete the course ^ 
of study if he consistently fails to 
give attention 'to moving "parts a^ he 
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perf orma safety procedures or to des- / 

cribe the odor as* he evaluates the 

characteristics of ' the wagitestfeain. * . 

In this section the instructor, will . ' ' ^ 

find the main_ topics of his lesson , , 

plan and f<ft the evaluation of the • ^ 

student's performance. 

Instructor Activity, The ipistructor • . * • 

should get to know his 'class by work- 

ing with siifiall groups and with each ^ 
student. He "should encourage students . , ^ 

' to learn from each other as they work - 
together. He should involve the stu- 
dent in the instructional and learning 

process. Instmictiohar activities are ^ 

.paired numerically with student -^ctiv- ' / 

'itiea. ' ' ^ ^ 

Student Activity. This is a listing 

of activities which the student will . ' 

take part in, in or.daw to ticcoinpllsh 
the specified performance. 



^ALUATION TECHNIQUE 

The instructor may u^e or adapt the' 
learning activities listed under instruc- 
tor activity and student activity as 
evaluation techniques. The technique' 
chosen should reflect what the objective 
asks the student to do.* Fdr example, if 
a studettt is asked to deeoi^ibe, *the eval- 
•uation technique* is a deeaription. The 
student should be evaluated under the 
conditions and to the performance level 
req\iired for each objective. 
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Glossary of Verbs 



'The glo^sary^of, verbp is included here so that the Instructor will know exactly what, 
the^Qtudent is being asked to do to meet his objective. Notice the difference, for * 
example, between the meanings of identify and name. When, a student is asked tp 



identify, the instructor is providing the name of the M^ijig to be identified, 
when the student iriuot name something, he must supply ijhe name. 



But, 



The list includes all the verbs 'from the objectives 'and the acceptable* performance 
sections of all the modules, as well as some verbs used in the instructor and stu- 
dent activities. ' 



APPLY 



cmscK 



COMMENT ON 



COMPARE 



CONSIDER 



CORRECT 
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DBIONSTRATE 
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DEFINITION^ 

To make use of as si^ table, 
fitting or relevant/^ 



To inspect and ascertain the 
condition of, especially in 
6rder to determine tha^the 
condition is satisfactory. 

To express em ^opinion or atti- 
tude about .what has been seen 
or heard. ^ 

To examine the character Qr 
qualities of, especially t for 
the purpose of discovering 
resemblances or differences. ^ 

To give thought to with a view 
to purchasing, accepting or 
adopting. » 



To alter or adjust to bring to 
soijie standard o^required con* 
dition. 

To illu^strate or .explain^'ln an 
o!rderly and detailed way with 
many examples, specimens and 
particulars. 



APPLICATION 

Apply the ^preventive maintenance 
schedule for the second stage di- 
gestion unit. 

Check the characteristics of each 
component. 



Comment on employee safety proce- 
dures . 



Compare other deration units to 
the diffused air unit with swing- 
type diffuser producing fine bub- 
bles. 

Considei* availability of replace- 
ment parts, capital costs i ease of 
repair, efficiency, maintenance 
costs, and so forth. 

Correct the malfunction; 



Demonstrate the start-up proce- 
dures in a treatment plant. 
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DEFINITION 



APPLICATION 



To represent by words written 
or spoken for the knowledge or 
understanding of others, to 
tranemit an imago* of the identi- 
fying features, the nature pnd 
characteristics of objects*, 
^events and actions. 



To produce or generate . 



Describe the safety procedures for 
the screening and grinding unit. 



-V. 



Develop a picture f ile* of first 
stage digestion .units. 



To talk about, to present in 
detail, to exchai)ge views or 
information about. ^ r > 



Discuss treatment plant case his- 
tories. . ^ 



To examine and make a judge- 
ment about .quality, signifi- 
cance, amoun1>, degree or^^ 
condition of. 

To mSike plain or clear, to 
present in deta^.." 



To establish thi^ identity of, 
pick out or Sing^le out an 
object in i^esponse to its 
name by pointing, picking up, 
underlining, marking or other 
responses. 

To st^te or express v/ithout 
^ing -intb detail. 



Evaluate, the wastestream for ab- 
normal conditions. 



Explaijn the purpose of each compo- 
nent, /how the cong)onent v/orks and^ 
why it is important. 

Identify the components of the 
chlorination unit. 



Indicate whether the process unit 
is used, for secondary sedimenta- 
tion. 



To view closely and^ critically, 
to determine quality or state, . 
to detect errors or otherwise 
appraise. 



To enumerate or specify. 



To 'stipulate tfie position of an 
object in Relation* fco other 
objects. 1 , 



Inspect ^ treatment plant. 



List routine calculatii*as for the 
pond stabilization \mit. 

Locate the components of the 
<^ trickling filtration ^unit. 
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NAME 



OBSERVE 



PERFORM 



POINT OUT 



RECOMMEND 



^LEC 




DEFINITION 

To supply the correct name, in 
oral or written form, for an ob- 
ject, clafes of objects, peroono, 
places, conditions 'or events 
'"which are pointed out or -des- 
cribe^. 

To pay careful^ .directed, 
analytical attention to.- 
* - , ■ \ 

Tp' carl*y out an actioh or 
pat%i5>n of behavior. (Implies 
an act |f or wh6.ch a process or 
pattern of movement ha^ already ' 
been established, especially 
one calling for skill or preci- 
sion, or for the assignment or 
assumption of responsibility. ) 

To indicate the position or 
direction of, especia*lly by ^ 
extending ^ finger toward the 
thing so indicated, to direct, 
^omeone's attention to. 



To mention or introduce as 
being worthy of acceptance, 
use or trial, tp advise, 
• 

To choose something from a num- 
ber or group usually by fitness, 
excellence, • or other distin- ^ 
fishing feature. 



APPLICATION ■ . 

Name the components of the priinaiy 
sedimentation unit. 



Observe the thickening, process 
during a plant tour. 

Perform the normal operation pro- 
cedures for the grit removal. unit. 



Point out characteristics which 
distinguish the first stage di-. 
gestion unit from pther units. 



^ Recommend procedures- tb^ correct 
the unsafe conditions* 



Select the reference materra^ and 
tools needed to perform the cor^ 
rective maintenance. ' 
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MODULE 17 ^ 

FLOW MEASUREMEfsfT 

A, centralized veoording and totalising ay o tern ^ 
including Parohall flmc, Vantuxn. meter, 
magnetic flowmeter and rotameter 

Compoaite Model Plant Unit E 



'^PURPOSE: \ ^ In this module the student will learn to perform all the activities 
in the objecHvea"^ they apply to a centralised recording and 
totalizing ey stem including Parahall flume, Yenturi meter, magnetic 
flowmeter Ccnd rotameter. READ PAGES 1 TO 11 BEFORE USING. THIS 
MODULE, y y ^ f 



r 



OBJECTIVES: 



ERIC 



17.1 Identify the flow meaBurement unit. 

17. S Peacribe the flow memurem^t proceoo in technical and non-- 

technical terms. v.* 
17. S Describe the safety procedures for the flo^ measurement unit ' 
and explain how the procedures protect employees and visitors. 
17.4 Identify the components of a flow measurement unit. Explain 

th6 purpose of each component, hm^ the comporieM works and why 
itjJls important. 

Describe the normal operation procedures for the flow measfAre- 
ment unit components listed on page 17. 

Perform th^- normal^ operation^ procedures for the flow measure- 
ment^ unit. 

DesaHbe and perform the start-up and ^hut-^down procedures for 
the flpwJmeasurement unit. /. 

^The abnormal operation procedures do no^ apply to composite 
model plant unit R. 

Des^xn^be the preventive maintenance procedures for the flow 
measimement unit. 
IZ.IO Perform the preventive maintenance procedures for the flow 
^ measurement unit. 

17. yi Describe the corrective maintenance procedures for the flow 
measurement unit components listed on page 17. 

17. IB Perform the corrective maintenance procedures fot; the flow 
measurement unit components. 

i/|J3 Perform the safety procedures for Me flow measurement unit 

^ and demonstrate how they protect employees and vilsitors. 

17.14 Corrpare other flow measurement units to the centralized re- 
cording and totalizing system including Parshall flume, Ven- 
turi meter, magnetic flowmeter and rotameter. 

17.16 Name and locate the components of the flow mqasur^ent unit , 



17.5 
17.6 
17. 7 
17.8 
17.9 
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Flow MeaQurement 



RESOURCES: 



lioted on page T?. Namo-md octcot rofoPcnae mateviaU which 
explain Wic normal opgration pvodcduJCGOt the ptcrpoae of eaoh , 
opmponcntt how the oomponcnt Wrko and Why it ie important. 
17.16 Tlic abnorntat operation proaodurco 'do xiot apply to Qompofiite 
i ''model plant unit R. ' 



3 

3Ct7 
551 



116*. 120 
308 309 

552 , 553 



125 Ul- U3 144 215 216 21"^ 218 
316 317 320 321 324 421 459 511. 
554 937 • 990 1033 1034 1399\ 
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OBJECTIVE ihl. 



Identify the flow meaonrement unit. 



CONDITIONS: 



Given a unit, a model of a unit or ^ photograph of a 
unit. 



ACCEPTABLE PERFORIAINCE : 



The student will: • , 

Indicate whether the proceoo unit is used for flow 
measurement. 



INSTRUCTOR ACTIVITY! 



STUDENT ACTIVITY: 



OBJECTIVE 17\2: 



1. Point out cWracteristico which distinguioh the flow 
% ineasurera^nt unit from other proceos units. 




1. Develop a picture file of flow meaourement units. 
Mark distinguishing charactei»istic0. 
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Deooribc the flow meodur^cment precede in teohnioal and 
nonteahnioat termo. ^: ' 



CONDITIONS: 



Given photographs of the flow measurement unit. 



ACCEPTABLE PERFORMANCE: 



The i3tudent will: 

Describe the flo^ measurement unit,^ explaining the 
meaning of the metering system. 

Describe the purpose of flow measurement. 



Flow Measurement \^|SB^ ^ 



> 



DeqeribG how^ f low/meaqurement \df f eoto : ^ . 
eolleetion* ^ . '/ ' . V 

prechlorimtion V ' • \ 

e^qcr^ening and grinding' » ' ' 
grjt roRiovai . . ^ 

primary Dedi^Dntation ' . 
trlelrllng filtration' ■ . . 

aoratldn' " • • ^ — 

poeonddry oedinientatlon 
^ - pond 0tablliaatlQn 

^ tMekoning- • ^ ^ : 

' . ^ • flrot DtaCG digeotlon 

^ . oecond Gtage dlgootlon 

Dludge conditioning ' " , \ 
poQt-chlorinatibn 
ol^dgG' dewatoring 

q^olido diopocal " - 

effluent diopoi^l - • ' 

^ pumping and piping 

<? 

INSTRUCTOR ACTIVITY: 1. Uoe diagrama, photographQ and oXidea to describe flow 

meaoureniQnt . ^ 
2. Deocribe the flow meaQuremont proGGoo during a plant ' 
tour. React to the Dtudent*G deaci*lption of the pro- 

•CGGQ.". *^ - * 

STUDENT ACTIVITY: , 1. Deocrii^e tlie flow measurement procdoo while viewing 

photographQ, dlagramo and Blldes. 
2.'^bserv0 and describe the flow measurement process 
during a plant tour. 

<<<<<<>>>>>> 

■'• • ^ , 

OBJECTIVE 17.3: Deooribe the oafety proae^urco for the flow meaourement 

unit and explain how the proaoduroB proteot employ eee^ 
and vioitoro. 

CONDITIONS: Given a list of operation and maintenance procedures. 

ACCEPTABLE PERFORMANCE: The student will: . 

Describe the safety procedure^^for the flow measure- 
ment unit, commentir 
High-risk activity 
" removing debris Xvom o/hahnels 

O . . ' 

ERJC & ':22 




0 



workin/wlth GWT^heo in automatic position 
Soureeo of danger 
acid waoteb ^ 
cauotie waoteo 
deep w^llo / ^ 
eloetrioal equipment 
explpoive gaoeo . 
moviijig par to ^ ^ » 

open dooro and eovero 
pito 

poorly vjontilated or open pits 
olippery waiko. 

toxic gaoeo , ^ ' 

Safety equipment 
flrot-aid kit 
lockout tago and keyo' 
protective clotljing,^ 
railings n 
dtair aafet*y treado 

Explain how the procedureo protect employeeo and 
vioitoro. 



INSTRUCTOR ACTIVITY: 



r 



1. DiDcuDG treatment plant case hiotorieo. - 

2. Def3crlbe the conditiono in a plant and aok for eval- 
uation. \ 

3. Deocribe the safety procedures for eadh operation and 
maintenance procedure. 

4. Prepare olideo of oources of danger and higJi-risk 
*^ activities. 



STUDENT ACTIVITY: 



1. 



2. 



4. 



Read case hiotorieo and comment on employee safety 
procedures. 

Evaluate conditions whilsh the instructor has des- 
cribed. Suggest remedies. 

Role play operation or maintenance procedures. ^Se- 
lect proper safety equipment and name the sources of 
danger and high-risk activities. Develop a manual of 
safety procedures for the flow measurement unit. 
Identify sources of danger and high-risk activities 
pictured .in slides . 
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OBJECTIVE 17.4: 



Identify the aamponente of a ftob) meaaurement unit. Ex- 
plain the purpooe of each component, how the component 
worko and why it io important. 



CONDITIONS: 

ACCEPTABLE PERKQRMWJCE: 



Given a flow measurement unit, unit componento or a dia*» 
gram, model or photographs of & unit and a list of -^som- 
ponento. 



The otudent will: 

Identify component G of the flow measurement unit and 
associated equipment: 
chart 

electrical-hydraulic transmission systeili ' f 
fire- fighting equipment ^ . 
<flrQt-aid Idt % 
magnetic flowmeter 

flow indicator 

flow recorder 

transmitter 

mechanical-hydraulic transmission system , | 

Parshall flume - i 

float 

float switch ^ ' 

flow indicator * , 

stilling well 
^ transmitter " 
pen- 
pneumatic transmission system 
rotameter 
signal converter 
totalizer 
Venturi meter ^ 

flow indicator ' ' 

flushing pump 

plunger 

sight glass 

Explain the purpose of each conq^^nent, how the 
component works and why it is important. 



INSTRUCTOR ACTIVITY: 



1. Point out tod name components in diagralttis, photo- 
graphs or models* • 

Arrange photographs or models of components in the 
workshop for student identification. 
^, Point out and^ name components during a plant tour. 
4. Question thi students about the Jpurpose of each 
component,^ how the component works and why it is 
important. ^ 



2. 



3. 
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Flow MeaauTGinent 



STUDENT ACTIVITY: 



1. Identify the compofien'tQ which the inotruetor rvmeo oji 
diagrams, photographo or modelo. 

2. Identify the components at otationc in the workohop 
in writing, ' . . 

3. Identify eomponento during a plant tour,.'^ 

4. Exploip the purpose of each component, how the compo- 
nent works and. why it is important. 



<<<<<<>>>>>> 



OBJECTIVE 17.5: 



Dcoaribe the noimi^ operation pvjoaoduveo for the floid 
meaouvement unit aomponents liotcd on page 17. 



lONDITIONS: 



Given a flow measurement unit or slides or photographs 
of a flow measurement unit, a list of components of the 
unit, a checklist of characteristics and a normal oper- 
ation procedures manual. 



ACCEPTABLE PERFORI^iCE: 



The student v;ill: 

Describe the characteristics of each component which 
the operator checks to determine whether the cdmpo- 
nent is functioning normally, commenting on: ^ 
I agi tation pos i tion 

color pressure 

c o r r OS i on • s ound 

depth temperature 

flow velocity 

motion vibration 

Name the sense or indicator which monitors each char- 
^^cteristic. \ r ^ 

Explain how often the characteristics of each compo- 
nent, must be checked and why the component must be 
checked ori this^ schedule. 

Describe what an operator does if the characteristics 
of a' component indicate that it is not functioning 
noraally , including : 
making adjustments 

deciding abouC corrective maintenance 
Reporting to supervisors 
reporting in written records 

Explain why a component's characteristics must be re- 
turned to normal. 
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Flow MGQOuregiOHt 



DeocrlbG routine oompllng for tho flow raeadureinent 
procGOo. ' , 

Llot routine ealoulationo for^the flow meaaureinont 
proeeoo. / 

DoGcribQ routine proeGduroa for rGcording data. ' 



INSTRUCTOR ACTIVITY: 



1. DeocrlbG the charactGrlotlca o|^ thG corapononta of the 
flow meaourenjent unit. . 

2. DeocribG the normal operation procedureo for the flow 
meaauremeht unit. Ifee color pictureai.^''- 

3. Deoeribe the normal ''operation procedureo . during a 
Glide. Qhow of eomponento of the flow raGaourerBent. 
unit. -f 

4. DeoeribG and explain the normal operation procedurea 
during a plant tour. Cloten to tho otudont'o deo- 
cripl^lori of the procedureo. 



STUDENT ACTIVITY; 



1. Dev^log a cheekliotv l^^ting the componGnto of the 
flov/ meaaurpment unit and their normal characteria-^ 
ticG. ' ^ 

2. Develop a manual of normal operation procedurea. 

3. Deoeribe the normal operatioi;! prbcedureo during a 
oli^^ ohow of componenta of the flow meaGurement» 
unit. 

4. Oboerve and deoeribe the normal operation procedureo 
during a plant tour. ^ ^ 

<<<<<<>>>>>>' 



OBJECTIVE 17.6: 



Perform the normal operation praocdureo for the flow 
meaonromGnt unit. 



CONDITIONS: 



Given a flow meaaiifement unit, the manual of normal op- 
eration procedurfeo which the^etudent hao developed for 
the flow measurement unit and baoic referencea. 



ACCEPTABLE PERFORTJlANCE : 



The student will: ^ ' 

Check and evaluate the characterietico of each compo- 
nent," explaining hio actions. 

Perform the procedureo which an operator follows if 
the characteriotico of a component indicate that it 
is not functioning normally* * 
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Flow Meastirement 



Perform the routine sampling. 
Perform the routine calculations, 
PerfonS the routine Record keeping. 



instodDtor activity 



STUDENT. ACTIVITY 



OBJECTIVE 17. 7: 



CONDITIONS: 




1, Observe lire student demonstrating normal. .operation 
procedures^ in a dry run in a treatment plant. 
Observe the student performing normal operation pro- 
cedures in a treatment plant. 



Demonstrate th^ ndrmal operation procedures in a diy 
run in a '^Sireatment p^ant. 

Perform and explaiiMthe normal operation .^procedures 
in a treatment plant . 

<<«<<j^»»> 



Deeoribe'jxnd pe;£* form the start-up and ahut-down pvooe- 
dupea for the floio measurement unit. ^ 



Given a mock-up, model or photograph of a flow measure- 
ment unit and a flow m^surement unit with the manufaf 
turer ' s operation -»manuMv 



ACCEPTABLEai'ERFORMANCE : 



INSTRUCTOR ACTIVITY: 



The student will: 

Start up and shut-down a flow measurement unit, fol- 
lowi^ig ^e manufacturer's instructions.. 

.•>"-^- 

1. Demonstrate and perform the start-up procedures in a 
treatment plant. 

2. Demonstrate and perform the shut-down procedv^es in 
treatment plant. 

3. Observe the student performing the start-up. proce- 
dures in a treatment plant. 

A. Observe the student performing the shut-down proce- 
dures in a treatment plant. ' d 

5. Observe the student as Jle evaluatejg his start-up pro 
cedures ^ ^ 

6. Observe the student as he evaluates his shut-down 
procedures. 
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Flow Measurement 




STDDENT ACTIVITY: 



-1. Describe the star^-up proqedures in a dry mm in a 
treatment pie 

2. Describe the shut-down procedures in a dry run in a 
' treatment plant. 

3. Perform the §tart-up procedures in a treatment plant. 

4. Perform the sh\it- down procedures in a treatment / 
plant. ' / 

5.. Evaluate the operation of the flow measurement {unit 
to determine whether correct start-up procedures have 
been used. Use the normal operation procedures man- 
ual which the student, has developed. (See objective , 
. 1.4.) ^ ' ■ . \ ■ 

6. Evaluate the operation *of the flow measuremient unit 
to determine whether correct shut-down procedures 
have been used* Use the normal operation procedures 
manual which the student has developed. (See objec- 
tive 1.4. ) . 
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OBJECTIVE 17.8: 



The cibrwrmal operatiori proaedures do not apply to aompo- 
site model plant imit i?. 



«<«<>>>>>> 



OBJECTIVE U.9: 



DesQPibe- the preventive maintenance pvodedurea fov the 
flew Theasurement unit. 



CONDITIONS: 



Given a flow measurement unit or pictures and drawings 
of a flow measurement unit and reference materials , 
including^ 

inspection records 

maniifacturer's maintenance guides 

plant drawings and specifications 

preventive maintenance schedule 



ACCEPTABLE PERFORMANCE: 



The student will: 

Describe these preventive maintenance procedures for 
the flow measurement unit:, 
, Cleaning * 
magnetic flowmeter 
flow indicator * 
flow recorder " ' 

transriiitter 



ERIC 
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I ^^R? r Flow Measurement^ 



Cleaning (continued) 

^ Parshall f itune^ . : / 

flosit " ; . ^l 

; , float switch 

flow indicator . • 

stilling W0ll 

transmitter 
pen 

Ventori meter 

flow indicator 

flushing pump 

plunger 

sight glass 
Lubrication 

Venturi meter ' \ 

flushing pump \ 
Mechanical adjustment 

electrical -hydraulic transmission system 
magnetic flowmeter 

flow indicator 

flow recorder 

transmitter ^ 
mechknical-hydraulic transmission system 
Parshall flume 

float 

float switch J 

flow indicator 

transmitter 
pneumatic transmission system ' 
signal converter 
totalizer 
Venturi meter 

flushing pimrp 
Painting 

Venturi meter . ' 

flushing pump 
Replacement 

chart . ii 

fire-fighting equipment 
first-aid kit 
magnetic flowmeter 

flow indicator - ^ 

flow recorder 

transmitter 
Parshall flume 

transmitter 
pen 

rotameter 
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Ml 



Naiiie the reference materials and tools needed to per- 
form the preventive maintenemice prpcediires. 

Explain how often each preventive maintenance ppoce- 
/^ure must be performed. 

Explain how an operator determines whether a compo- 
nent needs* preventive maintenance. 

Describe what an operator does if a component needs 
preventive maintenance. 

Explain why each preventive maintenance procedure 
is important. 



INSTRUCTOR ACTIVITY: 



1. De'scribe and explain the preventive taaintenanbe pro- 
cedures for the flow measurement unit. 

2. Describe and explain the preventive maintenance pro- 
cedures during a slide show. 

3. Describe and explain the preventive maintenance pro- 
cedures during a plant tour. 



STUDENT ACTIVITY: 



Develop a preventive maintenance schedule and a man- 
ual of preventive- maintenance procedures. 
Observe, describe and explain .the preventive mainte- 
nance procedures during a slide show. 
Observe, describe and explain the preventive mainte- 
nance procedures during a plant tour. 



<<«<<>»»> 



OBJECTIVE 17.10: 



Perfibxrn the preventive maintenanoe pvoaedures fov the 
flow meoBUPement unit. 



CONDITIONS: 



Given a flow measurement unit and tools and reference 
materials, including: 
inspection records 
manufacturer's maintenance guides 
plant .drawi!iigs and specifications • ^ 



preventive maintenance schedule 



ACCEPTABLE PEJIFORMANCE : 



The student will: 

Select the reference materials and tools needed to 
perform the preventive maintenance procedures. 



ERLC 
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Flow Measurement 



INSTRUCTOR. ACTIVITY: 



Apply the prfeventive maintenance schedule for the^ 
flow measurement unit, explaining his a'ctions. 

Perform the procedures which an operator follows when 
a component needs preventive maintenance, explaining 
his actions. , — 

1. Set up sim\ilated sitxiations in the workshop. ' 

2. Observe tetudent inspection of a treatment plant. 

3. Observe the student performing the preventive mainte- 
nance proce^ires, in a treatment plant. 



STUDENT ACTIVITY: 



Small groups of students perform the preventive main- 
tenance procedures In simulate4 situations in the 
workshop. . 

Inspect a' treatment plan^. Evaluate and explain the 
preventive maintenance procedures. 
Perform and explain th6 preventive maintenance proce- 
dures in a treatment plant. 



«<<<<>>>>>> 



OBJECTIVE 17.11. 



Describe the Qorveotive maintenance proaedures for the 
flow measurement unit components listed oh page 17. 



CONDITIONS: 



Given a flpiMieasurement unit or a"" mock-up, photographs 
or drawing^^^f a flow measurement unit, the manual of 
operation procedures which the student has developed for 
the flow measurement unit, tools and reference materials, 
including: 

catalogue of replacement parts 

equipment catalogues 

manufacturer's maintenance guides 



ACCEPTABLE PERFORMANCE: 



The student will: 

Describe how an operator evaluates each component of 
the flow measurement unit for corrective maintenance, 
commenting on: ^ ' 

agitation position 

color . - pre& sure 

corrosion _ sound 

depth temperature 

flow ^^velocity 

motion vibration 
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Explain why a component ha© malfunctioned • ^ 

Name the reference materials and/ tool^ needed to per- 
fom the correctlvfe maintenance/ 



Describe what an operator does when he discovers a 
malfunction, including^: * 

evaluation of caj^abilities tJf plant personnel to 
perform the procedures 

selection of replacement parts " 

record keeping 

Describe how the operator corrects. the malfunction. 



INSTRUCTOR ACTIVITY: 



1. Describe and explain the corrective maintenance pro- 
cedures for the flow measurement unit, using diagrams 
and pictures, - < - 

2. Describe and explain the correptlve maintenance pro- 
cedures during a slide show,^ 

3. Describe and explain the corrective maintenance pro- • 
^edures during treatment plant tours. • 



STUDENT ACTIVITY: 



1. Describe and explain the cprrectlve maintenance pro- 
pedures in situations described or pictured by the 
|nstmctor. 

2. itescribe and explain the corrective maintenance pro- 
/ cedtires during a slide show. 

3);^0bserve, describe and explain the corrective mainte- 
nance procedures during a treatment plan?c tour. 



<<«<<»»» 



OBJECTIVE 17.12: 

0 

CONDITIONS: 



> 



Perform thmoorreotive moLntencxn^e proaeduree for the 
flow m^osw^f^^wewt unit aomponenta. 

Given a flofcMeasurement unit or unit components, the 
operat,ion pMMedures manual which the student has devel- 
oped, tools wld reference materials , ^including : 

catalogue of replacement parts 

equipment catalogues 
t manufacturer's maintenance guides 

manufacturer's operation manual 
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ACCEPTABLE PERFORIjIANeE: 



The student will: 

Evaluate the conjponents of the flow measurement unit 
for corrective mainteimnce, 'explaining why a compo- 
nent has malfunctioned and commenting o&f 
agitat.ion . position 
color pressure o 

^corrosion sound 
&epth • temperature 
flow . velocity 
motion * vibration - , 

Select the reference materials and tools needed to 
perform the corrective maintenance. 

Perform the procedures which an operator follows when 
va component. malfunctions, including: 
' V evaluation of capabilities of plant personnel to 
perform the procedures^ 
aelection of replacem^t parts 
record keeping ^ 

Correct the malfunction. 



INSTRUCTOR ACTIVITY: 



1. Set up simulated situations* in the workshop. 

2. Observe the student 'as he evaluates the components in 
a treatment plant. 

3. Observe the student performing the correct:^ ve mainte- 
nance procedures in \a* treatment plant. 



STUDENT ACTIVITY: 



1. Small groups of students perform and explain the cor- 
rective maintenance procedures in simulated situa^ 
tions in the ^workshop . ' 

2. Evaluate the components for corrective maintenance. 

3. Perform and explain the corrective maintenance proce- 
dures in a ti*ea1;ment plant. 



<:<<<<<>>>»> 



OBJECTIVE 17.13: 



Perform the safety prooedurea 'for the flou) meoBuremeni 
unit and demonstrate how they protect employees and 
visijbors. 



CONDITIONS: ' 



Given a list of operation or maintenance proci^dures, the 
student *s manifal of safety procedures, tools aii5^ safety 
equipment. 
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ACCEPTABLE PERFORMANCE: 



The student will: 

Identify hajsardoue conditions in the flow meas^jlfement 
unit, commenting on: 

high-risk activities 

sources of danger 

safety equipment 

Explain how the procedures protect employees wd| 
visitors. 

Recommend corrective procedures and correct the 
safe condition, S> ' , 



INSTRUCTOR ACTIVITY: 



1. Set up simulated situations in the workshop. 

2. Observe the student as he evaluates the safety condl| 
tlons in a treatment plant. 

3. Observe the student performing the safety procedures 
' in a treatment plant . 



STUDEN^* ACTIVITY: 



1. Evaluate safety conditions in simulated situatibns 
and recommend corrective procedures. 

2. Evaluate safety conditions in a treatment* plant and 
recommend corrective procedures. 

3. Perform the safety procedures in a treatment plant* 

<«<<<»»%> 



OBJECTIVE 17. 14 1 



Compare other flow meaaurement units to th^aentvdlized 
recording and totalizing syotem including Parehall 
flume^ Venturi meters magnetic floimeter and rotameter. 



CONDITIONS: 



G3^en a process unit and reference materials, including: 
equipment <;atalogues 
laboratory rfepofts 
manufacturer's bulletins 
, manufacturer 's operation manuals 
plant maintenance i(jand operation records 



ACCEPTABLE PERFORMANCE^, The student will: 

Compare composite model plant unit R with: 
a V-notch weir unit, 
a rectangular weir unit, 
a proportional flow weir^unit. 
a Kennison nozzle unit. 



er|c M 



Conoider: 
availability of replacement parts 
capital eooto 

dependency on ourroimding environment 

eaoe of repair 

efficiency 

flow-handling capabilities 



operational costQ 
operational oklllG 
personnel requiremento 
reliability ' 
resistance to upset 
sensitivity of controls 
space requirements 
waste-handling capabilities 

1. Prepare a chart for tabulation pf information about 
the units. 

2. Compare composite model plant unit R with the other 
units. ' a 

3. Help the student to collect information for reports 
on the advantagfis and disadvantages of each unit. 



1. List information about the units on a chart. 

2. Compare the units in a panel discussion. 

3. Write a report .on the advantages and disadvantages of 
each unit. 



Name and locate the Qomponenv^Q of the flow measxiPement 
unit'lioted on page 17. Home and aeleot reference, ma-- 
teriala which explain the normal operation procedures, 
the purpose of each component, how the component works 
and why it xs important. 

Given a flov/ measurement unit, unit components or a dia- 
grain, model or photograpjis of a unit and reference mate- 
rials, including: ^ 

contractor's plans of the flow measurement unit 

manufacturer's maintenance guides 

operation and maintenance manuals 




-maintenance costs 
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ACCEPTABLE PERFORMANCE: The otudent will: 



Name and locate jiie components of th^^ flow measure- 
ment unit. ^ 

Name and cjelect reference materials wljich explain the 
normal operfition procedures, the purpooa of each com- 
ponent, how the component works and why it is impor- 
tant. . \S 



INSTRUCTOR ACTIVITY: 



Point out components of the flow measurement \mit on 
diagrams, photographs or models. 
Listen to the student naming the components and ttfe 
applicable reference materials during a plant "tour. 
Name, and display the. reference materials ,whi<Jh des- 
cfibe the flow measurement urtlt arid normal operation 
^procedures'. 




STUBENT ACTIVITY: 



components which the instructor points out 
on diagrams, photographs or models. 
Name the components which the instructor points out 
during a plant tour and name the reference materials 
which apply to the components,, 

Name and select the reference materials which des- 
cribe the flow measurement unit and normal operation 
procedures . 



<<<<<<>>>>>> 



OBJECTIVE 17.16'i 



/ 



The abnormal opetaiion^pi'OQedupee do not apply to aompo- 
site rupdei plant unit R. 



«««»»» 
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MODULE 18 



ANDRRNQ 

A oyetcm with magnetically aomo'cted, pnematioally oontvolled^ 
dicocl dHvcn, aentHfugal pumpos opeed veduocv aonneated, 
' electrically controlled, motor d^ven, positive dioplaaement pump^ 

and appropriate piping 

CompoQite Model Plant Unit S 

In this mofoile the atudent will learn to- perform all the activiti^ea 
in the .ei^ectivee as they apply to a oyetem with magnetically con-- 
mated, pneumatically controlled, dieeel driven, centrifugal pumpe; 
Bpeed reducer connected, electrically controlled, motor driven, poei-^ 
tive dioplaaement^ pumpe and appropriate piping., READ PAGES 1 TO 11 
BEFORE tJSING THIS MODULE. ^> 

18.1 Identify the^ pumping and piping un^t. ^ 

18.2 Deearihe the pumping and piping proceee in technical and non- 
technical terms. . ^ - 

18.2 Describe the safety procedures for the pumping and piping unit 
^and e:i[!plain how the procedures project employees arid visitors. 

18.4 Identify the components of a piling and piping unit. Explain 
■■< the purpose of each component, how the comporient works and why 

it is important. 

18.5 Describe th^'^normal operhtion procedures for the pumping and 
piping unit components listed, on page 36. \^ ^ 

,18.6 Perform the noi^al operation pr6ceS4res for the pumping and 

"piping tmit. , ' . . 

1.8. 7 Describe and perform the start-up and shut-down procedures for 
the pumping ^ and piping unit. 

18.8 Describe the abnormal dperation procedures for the pumping and 
piping process i 

18.9 Describe the ^preventive maintenance procedures for the pumping 
and. piping unit. " * 

18.10 Perform the preventive maintenance procedures for the pumping 
and piping, unit. 

18.11 Describe ime corrective maintenance procedures for the pumping \^ 
and piping unit components listed^n page 36. 

18*12 Perform the corrective maintenance procedures for the pumping ^ 
and piping unit components. ^ ' I 

18.13 Perform the safety procedures for the pumping\aM, piping unit 
and demonstrate how they protect employees .and visitors. j 

18.14 Comp^e other pumping and. piping units to the system with mdUg'^ 
neiically connected, pneumatically controlled, diesel driven. 
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Punning and Piping 



aentvifugal pumpos epeed reducer conneoted, electrically* aon^ 
. trolled^ motor dHven, positive dieplacement pumpe and appro- 
priate piping* ^ 

18.15 Name cmd locate the componente of the pumping and piping unit 
lioted on page 36. " 

^ explain" the normal operation proceduree^ the piapt>ee of each 

component^ how the component^Dorke and why it ie important. 

18.16 Perform the abnormal operation proceduree for the pumping and 
piping unit. ^ 

RESOURCES: 3 116 120 125- 141 143 144 196 197 209 271 

272 307 308 309^ 316 317 320 321 324 421 459 
511 551 552 553 » 554 937 990 1033 1034 - 1399 

s<<<<<<>>»>> 



OBJECTIVE 18.1: 



Testify the pumping and piping lenit. 



CONDITIONS: 



Given a unit, a model of a vmlt or a photograph of a 
unit. . » I 



ACCEPTABLE PERFOKjIANCE : . The Gtuderit will; 



Indicate whether the process unit is used for pumping 
and/' piping . 



INSTRUCTOR ACTIVITY: 



1. Point out characteristics which dia Linguish the pximp- 
ing and piping unit from other process units. 



STUDENT ACTIVITY: 



1. Develop a picture file of pumping and piping units, 
Mark distinguishing chaijacteristics. 



<<<<<<>>>>>> 



OBJECTIVE 18.2: 



DeeoHbe the pumping and piping prooeae %ijteahniaat and 
nonteohniaat terms. 



\ 

CONDITIONS 




Given photographs of the piamping and piping unit. 
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ACCEPTABLE PERFORMANCE! 



The student will: 



Deocribe the pumping and plf^ing unit, explaining the 
meaidng of: 

hydraulic oyotein 

piping' tiystem 

pumping and piping system 

pumping oyDtem 

Deocribe the pu37poQe of piimplng fnd piping. 

Describe the pumps in the pumping and piping unit < 
which are. used for: 
backwash 
primi]^ 
process water 
ivaw sewage 
recirculation 
recycle « 



Describe the valves in 
commenting on the: 

butterfly valVe 

bypass valve 

check valve 

discharge valve 

effluent valve 



settled sewage 
sludge 

sludge return 
waste sludge 
water seals 

V 

the pumping and piping unit, 

gate valve \ 
influent valve 
inlet valve 
suction valve 



Describe the pipQS in the pumping and piping unit, 
commenting on the: 

bypass line primary sludge line 

discharge line recirculation * line 

effluent line- recycle line 

line . sludge line 

influent line suction line 



overflow line 

Describe how pumping and 
aeration 
collection 
effluent disposal 
first stage digestion * 
flow measurement 
grit removeil 
pond stabilization 
post-chlorination 
preclorination ^ > 



transfer line 

piping affects: 
primaiy sedimentation 
screening and grinding 
secondary sedimentatioix 
second stage 4iges"tion 
sludge conditioning 
sludge dewatering 
solids disposal 
thickening 
trickling 



INSTRUCTOR ACTIVITY: 



1, Use diagrams, photographs and slides to describe 
pumping and piping. ^ , 



2. ^GQcrlte^-i^e pumping and piping procosQ during a 
plant toui?...!/ React to the student 'o d^Bcrlption of 
the proceoo; ^ \^ 



STUDENT ACTIVITY: 



1. Describe the punrping ^nd piping proceoG while viewing 
photographs, diagrams and slides. 

2. Observe and describe the pumping and piping process 
during a pi^t tour. 



<<<<<<>>>>>> 



OBJECTIVE 18.3: 



Deooribe the oafety pvoaeduree for the punjping and pip- 
ing unit and explain Jiou) the proaedurea proteot mplpy-^ 
eoQ and viQitovo. * - ' . ^ 



CONDITIONS: 



Given a li^t of operation and maintenance procedures. 



ACCEPTABLE PERFORIjIANCE: 



The student will: 

Despribe the safety procedures for the pumping and 
piping vinit, coiMentliig on: 
High-risk activities - . 

handling contaminated equipment 

removing debris from channels " . 

working with switches in automatic position 
Sources of danger 
* air tanks^ and lines 

acid we^^^^ ^ . * 

caustic v^8^§tes 

deep welfs 

* electrical equipment 

explosive gases 

flooding tunnelg^ 
• heat \ 

hoist equisment under tension 
. hot man{f ox4s 

hot piped ^ 

loose ^clothing 

moving parts - * * . , 

open doors and cavers ^ 
rotating and ^rel^?p^ocating parxs 
slippery walks 
toxic gases 
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INSTRUCTOR .ACTIVITY: 



Safety equipment / ^ 

earmuffs and earplug a • 
explosion proof fladiilightg 
fire-fighting equipment 
first-aid Mf^. 
goggles ♦ . ; 

, * grounded tfeols ^and extension cords 
lockout tags and keys 
protective clothing 
' safety solvents • , . * 

Explain how the procedures protect employees and 
visitors. 



1. ' Discuss treatment plant caqe histories, 

2. Describe the conditions in a plant and ask for eval- 
uation. \ ' 

3* Describe the safety procedures for each operation and 
maint^iiance procedure. , . 

ijj^rare slides of soiirces of d^^er and high-risk 
bivities. , ' ^ ' 



STUDENT ACTIVITY: 



V 



1. Read case histories and comment on employee safety 
procedures. - ■ 

2. Evaluate conditions which the instructor has des- 
cribed. Suggest remedies. 

3. Role play operation or maintenance procedures. Se- 
lect proper safety equipment and name the sources of 
danger and high-risk activities. Develop a manual of 
safety procedures for the pumpiiig and piping unit. - 

4. Identify sources of danger and high-risk " activities ' 
pictured in slides. ' * 

«<«<>»»> ' ^ 



OBJECTIVE 18.4: 



Identify the oomponents of a pumping and%iping unit. 
Explain the purpose of each oomponent^ how the Qompqneni 
works andrwhy itis important. 



CONDITIONS: 



Given a pumping and piping unit, unit components . or ai 
diagram, model or photographs of a unit and a list of 
components . ' , ^ 
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ACCEPTABLE PERFORMWICE: 



€9 



The student will: 

Identify components of the pumping and piping, unit 
and associated equipment: 
. belt pipe 
control system pump 
coupling * seal ^ 

fire-fighting equipment speed controller 
first-aid kit switch 
gag-^ valve 
motor 

Explain the purpose of each component \ how the compo- 
nent works and why it is important. 



[NSTRtfCTOR ACTIVITY: 



1. v Point out and name components in diagrams, photo- 

graphs or models. , 

2. Arrange ''photographs oi^ models of components in the 
workshop for student identification. 

^3. Point out and name components' during a plant tour. 

4. Question the students about the piarpose of each com- 
ponent, how the component works and why it is impor- 
tant . 



STUDENT ACTIVITY: 



1. Identify the components which the instructor names on 
diagrams, ^pjiotographs or models. 

2. Identify the components at ctationg in the workshop 
in writing, ; 

3. Identify components during a plant tour. 

4. Explain the purpose of each component, how the compo- 
nent .works and why it' is important. 



<<«<<»>>>> 



OBJECTIVE 18.5: 



Deaoribe the normal operation prooeduree for the pumping 
and piping unit components listed above. 



CONDITIOHSr--, 



r ACCEPTABLE PERFORMANCE: 



diven a pumping and piping unit or slides or photographs 
of a pumping and piping unft, a list of components of 
the "unit, a checklist of characteristics and a normal 
operation procedures manual. ^ . 



The student -will: 



.'Describe the characteristics of each component which 
thie operator checks to determine whether^ the 



Pumping and Piping I ^ 22. 



- ^ . { 

conrponent is fiinctioning normally, commenting oji: 
capacity odor 
color position 
corrosion * pressure 

exfiltratipn sound 
flow temperature • ' 

infiltration vibration ■ 

motion 

0 

Name the sense or indicator which monitors each char- 
acteristic. ^ 

Explain how often the characteristics of each compo- 
nent must be checked and' why the component must be 
checked on this schedule. 

Describe what an operator does if the characteristics 
of a component indicate that it is not functioning 
normally, including: 
_ making adjustments 

deciding about corrective maintenance 

reporting to supervisors 

reporting in written records 

Explain why a con5)onent's characteriotics must be re- 
turned to normal. 

Describe routine sampling for the pumpij)g and piping 
process. 

List routine calculations for the pumping' -and piping 
•process. 

Describe routine procedures for recording data. 



Describe the characteristics of the components of the 
pimiping and piping unit. 

Describe the normal operation procedures for the ^ ^ 
pumping and piping unit. Use color pictures, , 
Describe the normal operation procedures during a 
slide show of components of the pimiping antd piping 
unit. 

Describe and explain the normal operation procedures, 
during a plant tour. Listen to the student's des- 
cription of the procedures. 



Develop a checklist, listing the components of the 
pumping aad piping unit and their normal character- 
istics. 

Develop a manual of normal operation procedures. 
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3. Describe the ^normal operation procedures during a 
slide show of components of the pumping and piping 
unit. . 

4. Observe and describe the ^normal operation procedures 
during a plant tour. 

<<<<^<>>»» 



OBJECTIVE 18.6: 



Perform the normal operation prooeduree for the pumping 
and piping unit. 



CONDITIONS: 



Given a pumping and piping unit, the manual of normal 
operation procedures which the student has deyeloped for 
the pumping and piping unit and basic references. 



ACCEPTABLE PERFOfSjANCE: 



The student v/ill: 

Check and evaluate the characteristics of each compo- 
nent, explaining his-? actions. * 

Perform the procedures which. an operator follows if 
tha characteristics of a component indicate that it 
ls\nC)t functioning normally. 

Perform the routine sampling. 

Perform the routine calculations. 

Perform the routine record keeping. 



INSTRUCTOR ACTIVITY: 



2. 



Observe the student demonstrating rformal operation 
procedures in a dry run in a treatment plant. 
Observe the student performing normal operation pro- 
cedures in a treatment plant. 



STUDENT ACTIVITY: 



1. 



2. 



Demonstrate the normal operation procedures in a dry 
run in a treatment plant. 

Perform and explain^ the normal operation procedures 
in a treatment plami. 



<<<<<<>>>>>> 



OBJECTIVE 18.7: 



Desaribe and perform the start-up and shut-down prooe- 
dures for the pumping and piping unit. 

/ 



Pumping and Piping I S j^ j ^ r . ?9 



Given mock-ups, models or photographs of the components 
of a pumping and piping unit and the components of a 
pumping and piping unit with the manufacturer's operas 
tion manual. 



ACCEPTABLE PERFORMANCE: The student will: 

Start up and shut down a pumping and piping unit, 
following the manufacturer's instructions.* 



CONDITIONS: 



INSTRUCTOR ACTIVITY: 



1. Demonstrate and perform the start-up procedures in a 
treatment plant . 

2. Demonstrate and perform the 3hut-down procedures in a 
treatment plant. 

Observe the student performing the start-up proce- 
dures in a treatment plant. 

4. Observe the student performing the shut-down proce- 
dures in a treatment plant. 

*5. Observe the student as he evaluates his start-up pro- 
cedures. 

6. Observe the student as he evaluates his shut-down 
procedures . 



STUDENT ACTIVITY: 



1. Describe the start-up procedures in a dry run in a 
treatment plant. ' ) 

2. Describe the shut-down procedures in a -dry run in a 
treatment plant. 

3. Perform the start-up procedures in a treatment plant. 

4. Perform the shut-down procedures, in a treatment 
plant. % 

5. Evaluate the operation of the pumping and piping unit 
to determine whether correct start-up procedures have 
been used. Use the normal operation proceduj:'es man- 
ual which the student has developed. (See objective 
1.4.) * ' \J 

6. Evaluate the operation of the, pumping and piping unit 
to determine whether correct shut-down procedures 
have been used. Use the normal opieration procedures 
manual which the student has developed. (See objec- ' 
tive 1;4. ) ' 



<<<<<<j>>>>>> 



OBJECTIVE 18.8: 



ERiC 



Describe the abnormal operatidn procedures for the pump'- 
ing and piping process. 
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COliDITIONS: 



* 

Given a wastestream in a treatment plant or color photo- 
graphs of a wa'stestreaih, a checklist of the conditions 
of the wastestream ancb^planf records and reference mate- 
rials. ' \ : 



ACCEPTABLE PERFORIAANCE : 



The student will: 

Evaluate the wastestream for abnormal conditions, 

commenting on: 

flow * 'PH 

ice ' sludge density 

industrial wastes velocity , ^ 

Describe the cause and effect of the abnbrmal condi- 
tion. 

Explain how often the condition of the wastestream 
must be checked.' • ^ ^ 

^. * 

Describe what an operatpr does if hef observes abnor- 
mal conditions, including: 

operational changes 

reporting to supervisors 

sampling procedures ' ^ 

Describe how the actions of the operator will improve 
the, condition of the wastestream. 



INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: 



1, Descri]pe and explain the abnormal odnditions of the 
vfastestream illustrated in color pictures. ^ 

2, Describ^ Sand explain the abnoi^al operation proce- 

f dures illustrated in pictures and described in plant 
records ^iind case histories. 

3. Describe and explain the abnormal operation proce- 
dures during a slide show. 

4. Describe and explain the abnormal operation proce- 
dures during a plant tour. Listen to the student's 
description of the procedures. 



conditions of the 
in color pictures, 
operation proce- 
described in plant 

operation proce- 
a slide show. 



1, Evaluate and explain the abnormal 
wastestream which are illustrated 

2, Describe and explain the abnormal 
dures illustrated in pictures and 

' records and case histories. 

3, Describe and explain the abnormal 
dures in a class discussion after 
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OBJECTIVE 18.9: 



4. Evaluate and* explain the condition of the wasteotream 
during a plant tour. Describe and explain the abnor- 
mal operation procedures. , 



«<<«>»>» 



DescHb^ the preventive maintenanae proaeduvee for the 
pumping and piping unit. 



CONDITIONS: 



ACCEPTABLE PERFORMANCE: 



Given a pumping and piping unit or ^pictures and drawings 
tof a pxamping and piping unit and reference materials, 
"including: 

inspection records 

manufacturer's maintenance gxiides 

plant drawings and specifications ^ 

preventive maintenance schedule ... 



The student will: 



Describe these preventive maintenance procedures for 
the pumping and piping unit: 



Cleaning 
gage 
motor 
pipe 
pump 

speed controller 
valve 
Lubrication 
motor 
pump 
seal ^ 

speed controller 
valve 

Mechanical adjustment 
belt 

control system 

coupling 

gage 

motor 



pimip 
seal 

speed controller 
switch 
valve 
Painting 
motor 
pipe 
pump 

speed controller 
valve 
Replacement 
belt. 

fire-fighting equipment 
first-aid kit ^ 
seal 

Wear measurement 
belt coupling 
seal 



Name the reference materials and tools needed to per- 
form the preventive maintenance procedures. 

Explain how often each preventive maintenance proce- 
dure must be performed. 
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Explain how an operator determines whether a compo- 
nent needs preventive maintenance. 

Describe what an operator does if a component needs 
preventive maintenance. 

Explain why each preventive maintenance prqcediire is 
impc^tant. 



INSTRUCTOR ACTIVITY: 



Describe and explain the preventive maintenance pro- 
cedures for the pimiping and piping unit. 
Desci^ibe and explain the i5yeventive maintenance pro- 
cedures during a slide show. 

DescrijDe and explain the -preventive maintenance pro- 
cedures during a plant tour. ♦ 



STUDENT ACTIVITY: 



1. Develop a preventive maintenance schedule and ^jjinan- " 
ual of preventive maintenance procedures. 

2. Observe, describe and explain the** preventive ^mainte-" 
nance procedures during a slide show. 

3. Observe, describe and explain the preventive mainte- 
nance procedures during a plant tour. 



<««<>»>>> 



OBJECTIVE 18.10: 



Perform the preventive maintenanoe p^ooedures for the 
pumping and piping unit. 



CONDITIONS: 



Given a pumping and piping unit and tools and reference 
materials, including : 

inspection records 

manufacturer's maintenance guides 

plant drawings and specifications 

preventive maintenance schedule 



ACCEPTABLE PERFORMANCE: 



ERIC 



The^ student will: 

Select the reference materials and tools needed to 
perform the preventive maintenance procedtires. 

Apply the preventive maintenance schedvile for the 
pimiping and piping unit, explaining his actions. 

Perform the procediires which an operator follows when 
a component needs preventive maintenance, explaining 
his actions. 



4^* 
6 
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INSTRUCTOR ACtlVITY: 



1. Set up simulated eituationa in the workshop. 

2. Observe student inspection of a treatment plailt-* 

3. Observe the student performing the pref^y^tive mainte- 
nance procedures in a treatment plant. 



STUDENT ACTIVITy: 



1. Small groups of students perform the ^preventive main- 
tenancJe proced\ires in simulated situations in the 
worjkshop. 

2. Inspect a treatment plant. Evaluate and explain the 
prevejitive maintenance procedures. 

3. Perform and, explain the preventive maintenance proce- 
dures in a treatment plant. 



«<«<»»» 



OBJECTIVE 18.11: 



Desaribe the aorreapive maintenanae pvooeduvea fov the 
pumping and piping iknit components listed on page 26.'^ 



ICONDITIONS: 



/ 



Given a pumping and piping unit or a mock-up, photo- 
graphs or drawings of a pumping and piping unit, the 
manual of operation procedures .which the student has de- 
veloped for the pumping and piping 'unit, tools and ref- 
erence materials, including: 

catalogue of replacement pai-ts 

equipment catalogues^ * ^ . 

manufact\irer*^.^intenance guides 



ACOEPTABLEyERFOHMANCE : 



The student will: 

Describe how an operator evaluates each component 
of the pumping and piping unit for corrective mainte- 
nance, commenting on: 

capacity odor 

color position 

corriDsion pressure 

exfiltratidn sound 

flow temperature 

infiltration vibration"" 

motion 

Explain why a component has malfunctioned. 

Name the reference materials and tools needed 
form the corrective maintenance. 




per- 
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Describe what an operator does when he discovers a 
' malfunction, including: 

^ evaluation of capabilities of plant personnel to . 

perform the procedures 
selection of replacement parts 
record keeping 

Describe how the operator corrects the malfunction/ 

mSTRUCTOR ACTIVITY: 1. Describe and explain the collective maintenance pro- 

cedilres for the pumping ,and piping unit, using dia- 
^ grams and pictures. 

2. Describe and explain the corrective maintenance pro- 
cedures during a slide shov/. 

3. Describe and explain the corrective maintenance pro- 
cedures during treatment plant tours. 

* 

STUDENT ACTIVITY: 1. Describe and explain the corrective maintenance pro-' 

^ cedurQs in situations described or pictured by the 

instructor. 

2. Describe and explain the corrective maintenance pro- 
cedures during a slide show. 

3. Observe, describe and explain the corrective mainte- 
nance procedures during a treatment plant tour. 

<<<<<<>>>>>> 



OBJECTIVE 28.22: 



Perform the corrective maintenance procedures for the 
ptonping and piping unit components. 



CONDITIONS: 



Given a pumping and piping unit' or unit components, the 
operation procedures njanual which tha(^tudent has devel 
oped, tools and reference materials, including: 

catalogue of replacement parts 

equipment catalogues' 

manufacturer ' maintenance guides 
» manufacturer 's operation manual 



ACCEPTABLE PERFORMANCE: 



ERLC 



The studen;^wi;Ll: 

Eviitrgfte_the components of the pumping and piping 
unit for corrective maintenance, explaining why a 
conljDonent has malfunctioned and commenting on: 
capacity * corrosion 
, color exf iltration 
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flow 

infiltration 

motion 

odor 

position 



preosiire 
sound 

temperature 
vibration 



Select the reference materialo and tools needed to 
perform the corrective maintenance. 

Perform tiie procedures which an operator follows when 
a component malfunctions, including: 

evaluation of capabilities of plant personnel to 
perform th^ procedures 

selection of replacement parts 

record keeping 

Correct the malfunction. <i 



INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: 



1. Set up simulated situations in the workshop.* 

2. Observe the student as h6 evaluates the components in 
•o a treatment plant. 

3. Observe the student -performing thb corrective mainte- 
jiance procedures in a treatment plant. 

1. Siftall grpups of .students perform and explain the cor- 
rective maintenance. procedures in simulated situa- 
tions in the workshop. 

2. Evaluate the components for corrective maintenance. 

3. Perform and explain the corrective maintenance proce- 
dures in a treatment plant. 



<<<<<<>>>>>> 



O^CTIVE 18.13: 



PerfSrm the safety moQeduree fov the ipvmging and piping 
unit and demons tra^hou) they pvoteot employees and 
visitors. ^ ^ J 



CONDITIONS: 



Giv6n a list of 9peration or maintenance procedures, the 
student's manual of safety procedures, tools and safety 
equipment . 



ACCISPTABLE PERFORMANCl? : 



.The student will: 

Identify hazardous conditions in the pumping and pip- 
ing unit, commenting on: 
high-risk activities 



ERIC 
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sources of danger 

safety equipment . - 

Explain how the procedures protect" employees and 
visitors. ^ \ • 

Recommend corrective t)rocedures ^d correct the un- 
safe condition. 



INSTRUCTOR ACT-IVITY: 



1. Set up simulated situations in the workshop. - 

2. Observe the ►student as he evaluates the safety condl-- 
tions in a treatment plant. , 

3. Observe the student performing the safety procedures' 
in a treatment plant. • / 



STUDENT ACTIVITY: 



Evaluate safety conditions in simulated situations 
and reconnnend corrective procedures. 
Evaluate safety conditions in a treatment plant and 
recommend corrective procedures. 

Perform the safety procedures in a treatmenl; plant. 
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OBJECTU/E 18.14: 



CONDITIONS; 



Compare other pumping and piping unite to the system 
with magnetiQally aonneoted^ pneumatically oontvolled^ 
dieael driven^ centrifugal pumps; speed vedudev aonneat- 
edj electrically controlled^ motor driven^ positive dis- 
placement pumps and appropriate piping. 



Given a prodess unit and reference materials, including: 
.equipme^Ji catalogues 
lafeor^^ry reports 
manufacturer's bulletins , 
manufacturer's operation manuals 
plant maintenance and operation records 



ACCEPTABLE PERFORMANCE: 



The student will: 

Compare composite model plant unit S with: 

a system with magnetically connected, pnexamatically 
controlled, diesel driven, air lift pump; speed 
reducer connected, electriceflly controlled, motor 
driven, positive displacement pumps and appropri- 
ate piping. * . . 
a system with magnetically connected, pneumatically 
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controlled, diesel driven, screw lift puinpj speed 
rpducer connected, electrically controlled, motor 
driven, positive dioplaeement pumps and appropri- 
ate piping. 

a system with magnetically connected, pneumatically 
controlled, dieDel driven, hand driven pump; 
speed reducer connected, electrically controlled, 
motor driven, positive displacement pumps and' ap- 
propriate piping;5> 
a system with magnetically connected, pneumatically 
controlled, diesel driven, water driven pump; ^ 
speed rbducer connected, electrically controlled/ 
. motor driven, positive displacement pumps and 

appropriate pipings 
" a system with magnetically connected, pneumatically 
controlled, diesel driven, air driven pump; speed 
reducer coimepted, electrically controlled, motor 
driven, po%^ive displacement pumps and the ap- 
-propri^te ]^ping. 
a systBm with magnetically connected, pneumatically 
controlled, diesel driven, pne\imatic ejector pump^ 
electrode controlled; speed reducer connected, 
electrically controlled, motor driven, positive 
• displacement pumps and appropriate piping. 

Consider: V* ' 
•i- - availability of replacement parts 
^ capital costs 

dependency on surrounding environment 

ease of repair 

efficiency 

flow-handling capabilities 
maintenance costs 
nuisance to neighbors 
' operational costs 
operational skills 
personnel requirements 
reliability- 
resistance to upset 
sensitivity of controls 
space requirements ^ 

waste-handling capabilities * 

INSTRUCTOR ACTIVITY^ 1, Prepare a chart for tabulation of information about 

the units, 

2, Compare composite model plant unit S with the other 
units. 
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Help the Qtudent to collect information for reporto 
'on the advantageQ arid diaadvantageo of each unit. 



STUDENT ACTIVITY: 



1. List information ahout the unito on a chart. • 

2. Compare tfhe unltQ in a panel discuDoion. 

3. Write a repor* ^on the advantages and dioadvantageo of 
each unit. 

i 

<<<<<<>>>>>> . . ^ 



OBJECTIVE 13.15: 



Name and locate the oornpomnto of the pumping and piping 
unit Ho ted on page 36.. Name and aeleat vefevenae ma- 
teriaU) whidh explain the normal operation proaedureo^ 
the purpooe of each aomponentj how the component worko 
and^why it io important. 



CONDITIONS: 



Given a<..pumpin|j and piping unit, unit components or a 
diagram, model or photographs of a unit and reference 
materials , includlilg : 

contractor's plans of the pumping and piping unit. 

manufacturer's maintenance guides ^ " 

operation and maintenance manuals 



ACCEPTABLE PERFORIjIANCE: 



The student will: 

Name and locate the components of the pumping and 
piping unit. • 

Name and select* reference materials which explain the 
normal operation procedures, the purpose of each com- 
ponent, how the component works and why it is impor- 
tant.. 



INSTRUCTOR ACTIVITY: 



3. 



Point out components of the pumping and piping unit 
on diagrams, pho"tographs or models.^ 
Listen to the student naming the components and the 
applicable reference materials during a plant tour. 
Name and display the reference materials which des- 
cribe the pumping and piping unit and normal opera- 
tion procedures. 



STUDENT, ACTIVITY: 



Name the components which the instructor points out 
on diagrams, photographs or models. 



r* ^ 
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2. Name the cpraponents which the instructor points ^ut 
during a plant tour and name the reference materials 
which apply to the components. 

3. Name and select' the reference materials which des- 
cribe the pumping and piping unit and normal opera- 
tion procedxires. \ 

<«<<<>»»> js. 



OBJECTIVE 18.16: 



Perform the abnormal operation procedures for the pzanp" 
ing and piping unit. ' 



CONDITIONS: 



\Given a wastestream in a treatment plant and reference 
materials^ including^*: 

industrial waste records 

operation logs / • 

operator manuals 

plant performance guides 



ACCEPTARTiB PEfiFOHMANCE; 



INSTRUCTOR ACTIVITY: 



The student will: . ^ 

Evaluate the wastestream for abnormal conditions, 

commenting on: 

flow ^ pH 

ice ^ ' kludge denaity 

industrial wastes velocity 

r"^ - . 

Select' the References he needs to i*etum the waste- 
stream to normb.1. . • ^ 

Perform the abnormal cqperation procedures . 

1. ^3erve the student as he evaluates the wastestream 
in a treatment plant. • - / 

2. Describe the references needed to correct abnormal 
conditions of the wastestream. 

3. Observe the student performiijg the abnormal operation 
procedures in simulated situations and in a treatment 
plant. ' ♦ • 



STUDENT ACTIVITY: 
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1. Evaluate the wastestream in a treatment plant. 

,2. Select the references needled to correct abnormal con- 
ditions 'of* the wastestream. 

3. Perform the abnormal operation propedur^s in simula- 
ted situations or in a treatment plaint. ^ 

«<<<<£>>>>>>: 
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' MODULE 19 

ELECTRIC POWER 

A system using delta trans formers j generai^orSj 
electriaal switckqear^ automatic .gear, 
automatic airpuit actuators on motors and telemetering with alarms 

Composite Model Plant. Unit T 



PURPOSE: 



In this module the student will learn to perform all the activities 
in the objectives as^.they apply to a system using delta transformers^ 
_generatorSj electrical switchgear^ automatic gear^ automatic circuit 
actuators on motors and telemetering with atcvms. READ PAGES 1 TO 11 
BEFORE USING THIS MODULE. ' ■ ■ - 



OBJECTIVES: 



ERIC 



19.1 Identify the electric pohier uniiy, ■ , \ 

19. Z Describe, the electric -power p'l^ocess in technical and nontech-^ 
nical terms. . - ' ' ^ 

19.3 Describe the safety procedures for the electric power unit and 
eaiplain how the procedures protect employees and visitors. 

19.4. identify th^ components of an electr^ power unit. ' Explaih 

the purpose of each component ^ how' ime compgnent works and why 
' i»t is important. ' ^ 

19. S De^cpibe the normal operation procedures for the electric 
power unit .components listed on page 55. 

19.6 Perform the normal operation proqedures for the electric powex 
' : unit. ^ / 

19. 7 Describe and perform the start-up and shut-down procedures for. 
the electric power unit\ ..." 

19.8 The abnormal deration procedures do nbt apply to the compo- 
site model plant unit T. - 

15.5 describe the - preventive maintenance procedures for the elec- 
tric power unit. . ^ 

19.10 .Perform the preventive maintenance procedures for^he electric 
power^ unit. , 

19.11 Describe the porj^ective maintenance procedures for the elec- 
trie power unit components listed on page 55. 

19.12 Perform the corrective maintenance procedures for the electric 
'power unit cdmponents. 

19. IZ Perfbrm the safety procedures- for the electric power unit and 
demonstrate hew they protect employees and visitors. 

19.14\ Compare other electric power units to the system using duelta 
. trans formerSj generators^ electrical switchgear^ automatic 
gear^ automatic circuit actuators on Motors and telemetering 
iHth alarms. 

' SB • 
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■ 19. IS Name and tooate the components of the eleotrio poiiiev univ 
Hated on page 55,. 

explain the normal operation prooedurea, the purpose of each 
component ^ how the component works and why it is important. 
19.16 The abnormal operation prooedures do not apply , to the oarrpo- 
site model plant unit T. ' ' 



■RESOURCES: 



3 

309 
551 



116 120 
312 313 
552 , 553 



125 
316 
554 



Ul U3 lAA 212 213 307 308 
317 320 321 324 421 .459 5ll 
937 990 1033 1034 1399 



/ 
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OBfECTIVE 19.1: 



Identify the eleatrio power unit. 



CONDITIONS: 



Given a unit, a model of a unit or a photograph of a 
unit. 



ACCEPTABLE PERFORMANCE; j The student will: 

Indicate whether the process \mit is used for elec- 
. - ^ trie power. 



INSTRUCTOR ACTIVITY: 



1. Point out characteristics which distinguish the elec- 
tric power unij^rora other process units- 



STUDENT ACTIVITY: 



1. Develop a picture file of electric power units, 
distinguishing characteristics. 



<<<<<<>>>>>> 
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OBJECTIVE 19.2: 



Desoribe the elecstrio power process in teahnigal and 
nontechnical terms. 



CONDITIONS: 



ACCEPTABLE PERFORMANCE: 



Given photogr^hs of the electric power unit. 



7^^hs 



The student wi,ll: ' ' » 

Describe the electric power unit, explaining the ^ 
meaning of : - r . 

delta 
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electrical distribution system 

electrical generation and distribution system 

electrical servl^ ^ 

electrical supply 

internal electrical system 

plant electrical system 

three-phase ^ 

Describe the purpose of the electric power unit. 

Describe how electric power affects: 

collection 

prechlorination 

screening and grinding 

grit removail . 

primary sedimentation ^ 
• trickling filtration 

aeration ^ 

secondary sedimentation 

pond sigiblllzation 

thickening 

first stage digestion 
second stage digestion 
sludge conditioning 
post-chlorination 

sludge dewatering . * 

solids disposal 

effluent disposaf . - 
flow measurement 
pumping and piping 



INSTRUCTOR ACTIVITY: 



1. Use diagrams, photographs and slides to describe 
electric power. ^ 

2. Descl-ibe the electric power process during a plant 
tour. React to the student's description of the pro- 
cess. 



STUDENT ACTIVITY^ 



1. Describe the electric power process while viewing 
photographs, diagrams and slides. 

2. Observe 4Lnd describe the electric power process duer- 
ing a plant tour. 



OBJECTIVE 19.3: 
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Describe the safety procedures for the electric power 
unit and' explain how the procedureasjprotect employees 
and visitors. 
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CONDITIONS: Given a list of operation and maintenance procedures. 

ACCEPTABLE PERFORMANCE: The student will: 

Describe the safety procedures for the electric power 
unit, commeitting on: 
High-risk activities 

activating or deactivating circuits 
^ working with switches in automatic position 

Sources of danger'* 
electrical equipment 
explosive atmosphere 
explosive gases 
flammable solvents 
hot equipment 
moving parts 
noise 

open doors and covers \ 
rotating, equipment 
' slippery walks 

solvents 
toxic gases 
Safety equipment ' 
earmuffs or earplugs 

explosion proof flashlight * 
fire-fighting equipment 
first-aid kit 

load break ratings on switchgear 
lockout tags and keys 
padlocks 

protective clothing 
' railings 

rubber mats under all switchgear panels 
shorting sticks 
wooden ladders 

Explain how the procedures protect employees and 
visitors , ' - . 

, r 

INSTRUCTOR ACTIVITY: 1. Discuss treatment plant case histories. 

2. Describe the conditions In a plant and ask fpr eval- 
uation, , 

3« Describe the safety procedures for each operation and 
maintenance procedure, 

4. Prepare slides of sources of danger and high-risk 
activities. 



erJc 



STUDJikx ACTIVITY: 



1. Read case histories and comment on employee safety 
procedures . 

2. Evaluate conditions which the instructor has des- 
cribed. Suggest remedies. 

• 3. Role play operation or maintenance proce^^es. Se- 
lect proper safety equipment arid name the sources of 
danger and high-risk activiMes. Develop a manual of 
safety procedures for the el^tric powei»unit. 

4. Identify sources of danger and high-risk activities 
pictured in slljaes. 



OBJECTIVE 19. 4: 



CONDITIONS: 



<<<<<< 



Identify the Qomponents of an eleatria power unit. Ex- 
plain the pux^oee of each aomponent, how th^ aomponent 
works and why it is important. 



Given an electric power unit, unit components or a dia- 
gram, model dr photographs of a unit and a list of com- 
ponents . ♦ , 



ACCEPTABLE PERFOR^CE: 



INSTRUO^OR ACTIVITY: 



c 



The student w: 



r%ll: 



Identify components of th^ electric power unit and 
associated equipment: ^ 



ammeter 

automatic control actuator 
dies el motor 
disconnect switch 
elapsed-time meter** 
emergency lighting system 
^exciter 
feeder breaker 
fire-fighting equipment 
first-aid kit 
frequency meter 
generator 
ground detector 
lighting transformer 



load bus 

load distribution panel 
magnetic starter 
motor control center 
overvoltage relay 
power-factor meter 
power-generation 

control 
primary feeder breaker 
transfonner breaker 
undervoltage relay 
voltmeter 
watt-hour meter 



Explain the purpose of each component, how the con5)o- 
nent works and why it is important. 

] 

1. Point out and name components in diag^pas, photo- 
graphs or mo4els. 

GO 
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2. AliTange photographs or models of components in the . 
workshop for student identification. 

3. Point out and name components during a plant tour. 

• 4. Question the student^^bout the purpose of each com- 
ponent, how the component works and why it is impor- 
tant. 

STUDENT ACTIVITY: 1. ' Identify the components which the instructor names on 

diagrams, photografeis or. models. 
2. Identify the cdrapon^;its at stations In the workshop 
in writing. 

3*. Identify components during a plant tour. 

4. Explain the purpose of each component, how the compoj 
tient works and why it is important. 

«<«<>>^>>> 



OBJECTIVE 19.5: 



Deearibe the normal operation procedures for the eleo- 
trio power unit aomponents Hated on poge 55. 



CONDITIONS: 



Given an electric power unit or slides or photographs of 
an electric power unit, a list of components of the 
unit, a checklist of characteristics and a normal opera- 
tion procedures manual. 



ACCEPTABLE PERFORMANCE: 



The studenrlffill: 

Describe the chararcteristics of each component which 
the operator checks to determine whether the compo- 
nent is functioning normally, commenting on: 

color position 

corros ion sound 
' motion ' temperature ^ 

odor . vibration 

Name the sense or indicator which monitors each char- 
acteristiCk 

Explain how often the characteristics jof ""each compo- 
nent must be checked and why a component must be 
checked on this schedule. 

Des'cribe what an operator does if the characteristics 
of a component indicate that it is not functioning 
normally , including : 
making adjustments 
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deciding about corrective maintenance 
reporting to Dupfervlsors ^ 
reportiaig in written r^cordo 

Explain why a coprponent'o charaoteristics Ddust- be re- 
turned to normal. 



normal. / 
Dutine samjdanf 



Describe routine samjdlng for the electric power 
process. t 

List routine calculations for the electric power 
process. c f 

Describe routine procedures for recording data. 



INSTRUCTOR ACTIVITY: 



^ 1. pescribe the characteristics of the components of the 
electric power unit. 

2. Describe the normal operation procedures for the 
electric power unit. Use color pictures. 

3. Describe the normal operation procedxires dxiring a 
slide show of components of the electric power unit. 

4. Describe and explain the normal operation procedxires 
^diiring a plant toxir. Listen to the studt^nt^s des- 
cription of the procedures. 



STUDENT ACTIVITY: 



1. 



Develop a checklist, listing the components of the 
electric power unit and their normal characteristics, 
Develop a manual of normal operation procedxires. 
Debcribe the normal operation procedures dxiring a 
slide show of components of the electric power unit. 
Observe and describe the normal operation procedxires 
during a plant toxir. / 
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OBJECTIVE 19.6: 



Perform the normal operation proaedicree for the eleatria 
power unit. 



CONDITIONS: 



Given an electric power unit, the manual of normal oper- 
ation procedures which the student has developed for the 
electric power unit and basic references. \ 



ACCEPTABLE PERFORMANCE: 



The student will: 



J 



^ Check and evaluate the characteristics of each compo- 
nent, explaining his actions. 




Perform the procedures which an operator follows if 
the characteristics of a component indicate that it 
is not functioning normally. 

Perform the routine sampling. 

Perform the routine calculations. 

Perform the routine record keeping. 



INSTRUCTOR ACTIVITY: 



1. Observe the student demonstrating normal operation 
procedures in a dry run in a treatment plant. 

2. Observe the student performing normal operation pro- 
cedures in a treatment plani. 



STUDENT ACTIVITY: 



1. Demonstrate the normal operation procedures in^tP dry 
min in a treatment plant. 

2. Perform and explain the normal operation procedures 
in a treatment plant. 



OBJECTIVE 19. 7: 
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Desaribe and perforin the start-up and shut-down prooe- 
duree for the elecstrio power unit. ^ 



^ CONDITIONS: 



Given a mock-up, model or photograph of an electric 
power unit and an electric pov/er unit with the manufac- 
turer's operation manual. 



ACCEPTABLE PERFORMANCE: 



The student v/ill: 

Start uf) and shut dovm an electric pov/er unit / fol- 
lowfhg the manufacturer's instructions. 



INSTRUCTOR ACTIVITY: 



1. Demonstrate and perform the start-up procedures in a 
treatment plant. 

2. Demonstrate and perform the shut-down procedures in a 
treatment pliant. 

3. Observe the student performing the start-up proce- 
dures in ^a treatment plant . 

4. Observe the" student performing the shut-down proce- 
dures in d treatment plant. 

5. Observe the student as he evaluates his start-up pro- 
, cedures. 
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6. Observe the student as he evaluates his ^hut-down 
procedures. 



STUDENT ACTIVITY: 



1. Describe the startrrup procedures In a dry run in a 
^ treatment plant. 

2. Describe the shut--down procedures in a .dry run in a 
treatment plsifit. ^ ^ 

3. Perform the start-up procedures in a treatment plant. 
^. Perform the shut-down procedures in a treatment 

plant, < ^ 

5. Evaluate the operation, of the eleptric power unit to 
determine whether correct start-up procedures have 

^ been used. Use the nominal operation procedures man- 
ual which the student has developed.* (See objective 
1.4.) ' 

6, Evaluate th^e operation of the electric, power unit to 
detennine whether correct shut-down procedures have 
been used. Use the normal operation procedures man- 
ual -which the student has developed. (See objective 
1.4. ) • 
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OBJECTIVE 19.J: 



The abnormal operation proaeduree do not apply to the 
composite model plant unit T. ' ' \ 
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OBJECTIVE 19.9: 



Describe the preventive maintenance procedures for the 
electric poioer unit. 



CONDITIONS: 



Given an electric power- unit or pictures and drawings of 
an electric power unit and reference materials, includ- 
ing: * * ■ 
inspection records ^ 

manufacturer's maintenance ^ides * 

plant drawings and- specifications • 

preventive maintenance schedule- " • 
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ACCEPTABLE PERFORJ^CE: , The student will: 



\ 



Describe the^e preventive ipaintenance procedures for 
the electric fjower unit: 
Cleaning 



ammeter 

automatic control actuator 
diesel motor 
disconnect switch 
elapsed-time meter 
emergency lighting system 
exciter ^ 
feeder breaker 
frequency meter 
generator 

lighting transformer 



load bus 



\ 



load distribution panel 

magnetic starter 

motor control center 

overvoltage relay ^ 

^power-factor meter 

power-generation control 

primary feeder breaker 

transformer breaker 

urid^rvoltage relay 

voltmeter 

watt-hour meter 
Lubrication 

diesel motor 

exciter 
, generator 
Mechanical adjustment 

ammeter 

\ automatic control actuator 
Nydiesel motor 

disconnect switch - 
elapsed-timp meter 
emergency lighting systCTi 
exciter 

feeder breaker 



frequency meter 
generator 
ground detector 
lighting ^transformer 
load bus 

load distribution 

panel 
magnetic starter 
motor control center 
overvoltage relay 
- power-factor meter 
• power-generation 

control 
primary f eedjer 

breaker 
transformer breaker 
undervoltdge relay 
voltmeter 
watt-hour meter 
Painting 

diesel motor 

exciter 

generator 

motor control center 
Replacement 

fire-fighting 
equipment 

first-aid kit 
Wear measurement 

diesel motor 

exciter 

generator 

magneti<i starter 

overvoltage relay 

primary feeder 
breaker 

undervoltage relay 



Name the reference materials ,and tools needed to per- 
form tl^ preventive maintenance procediires. 

Explain how often each preventive maintenance proce- 
dure must be performed. 



Explaip how an operator determines whether a compo- 
nent needs preventive maintenance. 



Electric Power 




Describe what an operator does If a component needs 
preventive maintenance. 

Explain why each preventive maintenance procediire is 
important . 



INSTRUCTOR ACTIVITY: 



Describe and explain the preventive maintenance pro- 
cediires for the electric power unit. 
Describe and explain the preventive maintenance pro- 
cedures dvJLTing a slide show. 

Describe and explain the preventive maintenance pro- 
cedxirea during a plant totif . 



STUDENT ACTIVITY: 



1. Develop a pr^Rrentive maintenance sched\ile and a man- 
ual of preventive maintenance procedures. 

2. Observe, describe and explain the preventive mainte- 
nance procedures during a slide show. ' 

3. Observe, despribe and explain the preventive mainte- 
nance procedures during a plant tour. 



«<<«>»»> 



OBJECTIVE 19.10: 



Pevfovm the preventivti maihtenanQe prooeduree for the 
eleotvio power unit. 



CONDITIONS: 



ACCEPTABLE PERFORMANCE: 



Given an electric power unit^ and tools and reference ma- 
terials, including: ^ 

inspection records 

manufacturer's maintenance guidtes 

plant drawings and specifications ► 

preventive maintenance schedtile 



The student \ri.ll: 



Select the reference materials and tools needed to 
perform the 'preventive maintenance procedures. 

Apply the preventive maintenance schedule for the 
electric power unit, explaining his actions. 

Perform 'the procedures which an operator follows when 
a component needs preventive maintenance, explaining 
his actions. 
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INSTRUCTOR ACTIVITY: 



1. Set up^ simulated situations *in the workshop. 

2. ^ Observe student inspection of a treatment plant. 

3. Observe the student performing the preventive minte- 
nance procedures in a treatment plant. 



STUDENT ACTIVITY: 



V 1. Snail groups of students perform the preventive main- ^ 
tenance procedures in simulated situations in the 
workshop. 

2. Inspect a treatment plant. Eval\iate and explain the 
preventive maintenance procedures. 

3. Perform and explain the preventi've maintenance proce- 
dxires in a treatment, plant. 



«<<<<>>»>> 



OBJECTIVE 19.11: 



Describe the aovveotive maintenanae proaeduree for the. 
electric power unit componentQ listed on page 55. 



CONDITIONS: 




Given an electric power unit or a mock-up, photographs 
or drawipgs of an electric .power unit, the nianual-of 
opera*tlon procedures which the student has developed for 
the electric power unit, tools and reference materials, 
including: ^ . 

catalogue of replacement parts ^ 

equipment catalogues 

manufacturer's maintenance guides 



ACCEPTABLE PERFORMANCE: 



The student v/i 11: ^ 

Describe how an opera tor^ evaluates each component of 
the electric power unit for corrective maintenance, 
commenting on: 

color position 

corrosion sound 



motion 



temperature 
vibration 



odor 

Explain v/hy a component has malfunctioned. 

Name the reference materials and tools needed to per-- 
form the corrective maintenance. 

Describe what an operator does when he discovers a 
malfunction, including: 

evaluation of capabilities of plant personnel to 
perform the procedures 
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selection of repla6emerit' parts 
record keeping 

Describe how the operator correcj>s the malfunction. . 

Describe and explain the corrective maintenance pro- 
cedures for the electric power' unit, using diagrams 
and pictures . 

Describe and explain the corrective maintpnanpe pro- 
cedures d\iring a ^Tlde show. ^ f.^ 
Describe ^pid explain the corrective maintenance pro-, 
ced\irei|J^uring treatment plant tours. 

STUDENT ACTIVITY: ^ . 1. Describe and explain the corrective maintenance pro- 

ced\ires in situations described or pictured by the. 
instructor. 

2: Describe and explain the corrective maintenance pro- 
cediires during a slide show. 

3. Obsei^e, describe and explain the corrective mainte- 
nance procedures during a 'treatment plant tour. 



INSTRUCTOR ACTIVITY: 1. 

2. 
3. 



<<<<<<>>>>>> 

OBJECTIVE 19.12: Perform the corrective maintenance procedures for the 

electric power unih cprrponenta. 

0 » • 

CONDITIONS: ^ Given an electric power unit or unit components, the 

operation proc^ures manual which the student has -devel- 
oped, tools and reference materials, including: 
catalogue of replacement parts 
equipment' catalogues 
manufacturer's maintenance .guides 
manufacturer's operation manual 

ACCEPTABLE PERFORMANCE: The student will: / ' 

Evaluate the components of the electric power unlt^ 
for corrective maintenance, explaining why a compo- . 
• nent has malfunctioned and commenting on: 
'^^color position 
corrosion ^ sound 
motion temperature 
odor * • vibration 
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Select the reference materials and tools needed to 
perform the corrective maintenance. 

Perform the procedures which an operator follows when 
a component malfunctions, -including: 

evaluation of capabilities .of plant personnel to 
perform the procedures' 

selection of replacement parts ' • • 

record keeping 

Ctorrect the malftocliion. 



INSTRUCTOR ACTIVITY: 



1. Set up simulated situations in the ^Iwkshop. 

2. Observe the student as he evaluates Ine components in 
a treatment plant. 

3. Observe the' student performing the corrective mainte- 
nance procedures in a treatment plant. 



STUDENT ACTIVIfY: 



OBJECTIVE 19. IZ: 



1. Stoall groupsoof students perform and explain the cor- 
rective maintenance procedures in simula'te^ situa- 
tions in the workshop. 
"'2. -Evaluate the comjx^neiJts for corrective maintenance. 
3. Perform and explain 1pe corrective maintenance proce- 
dures in a treatment /plant. 

<<«<<>»>>> ^, ^ . ' . 

P^vfoTtn the safety pvooedurea for the eteotrio power . 
unit and demonstrate how they protect employees and, 
visitors. 



CONDITIONS: 



'Given a list of operation or maintenance procedures, the 
student's manual of safety procedures, tools and^safety 
equipment. 



ACCEPTABLE PERFORMANCE: 



The student will: 

. Identify^hazardous^ conditions in thd electric power 
und,t,^ commenting on:* ' ' . 

high-risk activities 
sources of danger 
^safety equipment. 

Explain how the procedures protect employees and 
visitors. • ' 
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Recommend corrective procedures and correct thQ un- 
safe condition. 



INSTRUCTOR ACTIVITY: 



1.. Set up simulated situations In the workshop. 

2. Observe the student as he evalxiates the safety condl- 
'tions In a treatment plant. 

3. Observe the' student performing the safety procedures 
In a treatment plant. 



STUDENT ACTIVITY: 



9. 



1. Evaluate safety conditions In simulated sltuatlpns 
£tnd recommend corrective procedures. 

2. Evaluate safety conditions In a treatment plant and 
recommend corrective procedures. " 

3. Perform the safety, procedxires In a treatment* plant . 



<<«;«>»»>^ 



OBJECTIVE 19.14: 



Conf^are.othev eleatria power units, to the system using 
delta trans foxvners, generators, eleatriaal switohgear, 
automatic gear, automatic circuit actuators on motors 
and telemetering with alarms* 



CONDITIONS: 



Given a process unit and refeirence materials, Including: 
equipment catalogues 
laboratory reports 
manufacturer's bulletins 
manufacturer's operation manuals 
•plant maintenance and operation records 



ACCEPTABLE PERFORMANCE: 
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The student will: 

Compare compoelte model plant.?unlt T 'wlth: 
^ a system using Y* transformers, generators, electri- 
cal swltchgear, automatic circuit actuators on 
motors and tel^eterlng with alarms, 
a system with internally produced gas with gas 
holder covers and centrifugal blowers. 

Consider: 

availability of replacement parts 
capital' costs 

dependency on surrounding environment 
, ease of repair 
efficiency * 
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flow-handling capabilities 
maintenance costs 
nuisance to neighbors 
operational costs 
operational skills 
personnel requirements 
reliability 
resistance to upset 
sensitivity of controls 
space reqiiirements 
waste-handling capabilities 



INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: 



1. Prepare a chart for tabulation of information about 
ttie units, v_ 

2. Compare composite model plant \init T with the other 
units . . . * 

3/ Help the student to collect information for reports 
on the advantages and disadvantages of each unit. 

1. List information about the units on a chart. 

2. Compare the units in a panel discussion. j 

3. Write a report on the advantages and disadvantages J 
of each unit. 



<<«<<>>>>>> 



OBJECTIVE 19. iS: 



Name and locate the components of the electric power 
unit listed on page 55. Name and select reference ma- 
terials which explain the normal operation procedicres, 
the purpose of each component^ how the component works 
and why it is important. 



CONDITIONS: 



ACCEPTABLE PERFORMANCE: 



Given an electric power unit, unit components or a dia- 
gram, model or photographs of a unit and reference mate- 
rials, including: 

contractor's plans of the electric power unit 

manufacturer's maintenance guides 

operation and maintenance manuals 



The student will: ^ 

Name and^ locate the components of the electric power 
unit. 



ERIC 



71 



Electric Power 




Name and select reference materials which explain the 
normal operation procedul'es, the purpose of each com- 
ponent, how the coii5)onent works and -why it is impor- 
tant* 



INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: 



Point out components of -ttie electric power unit on 
diagrams, photographs or models. 

2. Listen to the student naming the coii5)onents and the 
applicable reference materials during a plant tour. 

3. Name and display the reference materials which des- 
cribe the electric power unit and normal operation 
procedures. 

1. Name the components* which the instructor points out 
on diagrams, . photographs or models. 

2. Name the components which the instructor points out 
during a plant tour and name the reference materials 
v/hich apply to the components. 

3. Name and select the reference materials which des- 
cribe the electric power unit and normal operation 
procedures. * 



<<<<<<>>>>>> 



OBJECTIVE 19.16: 



The abnormal operation proaeduree do not apply to the 
composite model plant unit T. 



««<<»»» 
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MODULE 20 
GAS POWER 

A ay 8 tern wi'th internally produoed gae 
xaith high pveaBure tanka and 
votaxy positive diaplaoement Qompveaaova 

Compoeite Model Plant Unit V 



PURPOSE: 



OBJECTIVES: 



In this module the student will learn to perform all the aotivitit 
in the objeotiveB as they apply to a ay stem xoith internally produced 
goB xoith high pressure tanks cmd rotary positive displacement com- 
pressors. READ PAQES 1 TO 11 BEFORE USING THIS MODULE. 



20.1 
20.2- 

20.3 

20.4 

20.5 
20.6 
20.7 
20.8 
20.9 
20.10 
20.11 
20.12 
20.13 
20.14 



20.15 
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Identify the gas power umt. 

Describe the gas power process in technical and nontechnical 
terms. 

Describe the safety procedures for the ^ gas power unit and ex- 
plain how the procedw:*es protect employees and visitors. 
Identify the components of a gas power unit. " Explain the pujr- 
pose of each component ^ how the component works and why it^is 
important. 

Describe the normal operation procedures for the gas power 
unit components listed on page 73. 

Perform the normal operation procedures for the^ gas power 
unit. ^ ' 

Describe and perform the start-up and shut-^down procedures for 
the gas power unit. 

Describe the abnormal operation procedures for the gas pdwer 
process. 

Describe the preventive maintenance procedures for the gas 
power unit. 

Perfomj the preventive maintenance procedures for the gas * 
power unit. / 
Describe the corrective maintenance procedures for the gas 
power unit components listed on page 73. 
Perform the correct^^v^^jmin procedures ^q^j^ gas 

power unit components. 

Perform tJ^e safety procedures for the gas power unit and dem- 
onstrate how they protect employees and visitors. 
Compare other gas power units to the e^stem with internally 
produced gas with high pressure tanks and rotary positive dis- 
placement compressors (composite model plant unit V). 
Home and locate the components of the gas power unit listed on 
page 73. Home and select reference materials which explain 
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t^e normal operation prooedurea j the purpose of each oompo- 
nentj how the aomponent works cmd why it ie important,. 
20. 26 Perform the abnormal operation prooedurea for the gae power 
unit. 



RESOURCES: 3 116 120 125 Ul 143 144 

317 320 321 324 421 459 511 
937 990 1033. 1034 1399 



307 308 309 316 
551 552 553 554 



<<<<<<>>>>>;► 



OBJECTIVE 20. li 



CO^^DITIONS: 



Identify the gas power utStt. 



Given a unit, a model ®f a unit or a photograph of a 
unit. 



i5> 



ACCErt:ABLE PERFORMANCE: The student will: 



INSTRUCTOR ACTIVITY: 



"Indicate v/hether the process\unit is used for gas 
power, \ 

1, Point out characteri^^iij^ which distinguish the gas 
power unit from other process units. 



STUDENT ACTIVITY: 



1. Develop a picture file of gas power -units, 
tinguishingji characteristics. 



Mark dis- 
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OBJECTIVE 20.2: 



Describe the gas power process in teahniaal and nonteah- 
nioal terms. ^ 



CONDIlIONS: 



Given photographs of the gas* power unit. 



ACCEPTABLE PERFORMANCE: 



/ 



The student will: 

' ^ Describe the gas power unit, explaining the mesming 
of: 

digester gas system 
high pressure gas system 
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INSTRUCTOR ACTIVITY: 
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low pressure gas system ^ 
plant gas system 
process gas system 
sludge gas system 
waste gas ^system 

Desci'ibe the purpose of the gas power \init. 

Describe how gas power affects: 
first stage digestion 
second stage digestion 
pum;^ing and piping 




lotographs and 



Use diagrams, 
power. 

Describe the ga^ power process dihdng^ plant tour. 
Readt to the ,stucjfent's description of the process. 



lides.to describe gas 



STUDENT ACTIVITY: 



OBJECTIVE 20.3: 



1. Describe the gas/ power process while viewing photo- 
graphs, diagrams/ and sllde*^ 

2. Qbserve and describe the gas power process during a 
plant tour. 



<<<<<<>»>>> 



Describe the safety procedztres for the gas power unit 
arj^ explain how the procedures protect^ employees and 



tnsvtors. 



CONDITIONS: 



Given a list of operation and maintenance procedures. 



ACCEPTABLE PERFORMANCE: 



/ 



The student will: 

Describe the safety procedures for the gas povfei 
unit, commenting on: 
High-risk activities 

draining water from lines 
^ hoisting 

removing, debris from channels 

working with switches in automatic position 
Sources of danger 

acid wastes * 

belts ' 

caustic wastes 

cleaning rags . 
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Sources of^ danger (continued) 
- couplings \^ 
deep wells 

disconnected pipelines 

electrical equipment 

explosive gases 

explosive mixtures 

gas leaks 

H2S gas 

high pressure 

improper disposal of spent gas scrubber contents 

iron sulfide 

moving parts 

negative pressure 

open doors and covers 

rotating equipmejit . 

slippery walks 

solvents 

spent gas scrubber contents 

toxic gases 

valve chains 

valve handles 

v/elding torches 
Safety equipment 

continuous operatibn gas monitor 
* explosion meter 

explosion proof equipment 

fire-fighting -equipment 

first-aid kit 

high volume ventilation equipment 
hydrogen sulfide amp tools 
lockout tags and keys 
nonsparklng tools 
protective clothing 
railings 
salt tablets 
stair safety treads 

Explain how the procedures protect employees and 
visitors. 



INSTRUCTOR ACTIVITY: 
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1. Discuss treatment plant case histories. 

2. Describe the conditions in a plant and ask for eval- 
uation. 

3. Describe the safety procedures for each operation and* 
maintenance procedure. 

4. Prepare slides of sources of danger and high-risk 
activities.' 
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STUDENT ACTIVITY: 



1. Read case histories and connnent on eniployee safety 
procedures • 

2. Evaluate conditions which the instructor, has des- 
cribed. Suggest remedies. 

3. Role play operation or maintenance procedures. Se- 
lect proper safety equipment and name the sources of 
danger and high-risk activities. Develop a manual of 
safety procedures for the gas power unit. 

4. Identify sources of danjger and high-risk activities 
pictured in slides. 



<<<<<<»>>>> 



OBJECTIVE 20. 4: 



Identify the aomponenta of a gaa power unit.y^Explai^ 
'the purpose of each aomponentj hau) the QcmpAnent worke 
and why it ie important. 



CONDITIONS: 



*t}iven a gas power imi*, unit components or a diagram, 
model or photographs of a unit and a list of components. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Identify components of the gas 
ciated equipment: 
drip trap 

explosion-proof switchgear 

fire-fighting equipment 

first-aid kit 

flame arrestor 

gas booster ) 

gas compressor \ 

gas filter 

gas holder cover 

gas scrubber 

gas storage 



power unit and asso- 

manometer « 
meter 

moisture acc\imulator 
pressure gage 
pressure switch 
primary gas receiver 
secondary gas receiver 
vacuum relief valve 
valve 

waste gas burner 



Explain the purpose of each component, how the compo- 
nent works and why it is Important. 



INSTRUCTOR ACTIVITY: 1- Point out and name components in diagrams, photo- 

graphs or models, 
'2. Arrange photographs or models of components in the 

workshop for student identification. 
3. Point out and name components during a plant tour. 
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4. Question the students about the purpose of each com- 
ponent, how the component works and why it is Impor/- 
tant. • 



STUDENT ACTIVITY: 




1. Identify the components v/hich ^the instructor names on 
diagrams, photographs or models'. 

2. Identify the components at stations in the workshop 
in writing. 

3. Identify components during a plant tour. 

4. Explain the purpose of each component, how the Compo- 
nent works and why it is important. 

<<<«<>»»> 



OBJECTIVE 20.5: 



Deaoiri.be the normal operation px^oaedwpee for the gas 
power unit aomponente listed on page 73. 



CONDITIONS: 



ACCEPT^LE' PERFORMANCE: 



Given a gas power unit or slides or photographs of a gas 
power unit, a list of components of the unit, a check- 
list of characteristics and a normal operation proce- 
dures manual. 



The student' will : 



Describe" the characteristics of each component v/hich 
the operator checks to deternline v/hether the compo- 
nent is functioning normally, commenting on: 

color pressure 

c or ro s i on sound 

motion temperature 

odor • vibration 

position ^ 

Name the sense or indicator which monitors each char- 
acteristic. 

r 

Explain how often the characteristics of each 'compo- 
nent must be checked and why the component must be 
checked on this schedule. 

Descrilpe what an operator does if the characteristics 
of a component indicate that it is not functioning 
normally, including : 
making adjustments 

deciding about corrective maintenance 
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reporting to supervisors 
reporting in written records 

Explain why a coii5)on?nt ' s characteristics must be re- 
tximed to norml. 

Describe routine sampling £or the gas power process. 
List routine calculations for the gas power process. 
Describe routine procedures for recording data. 



INSTRUCTOR ACTIVITY: 



1. Describe the characteristics of the cCHiQX)nents of -the 
gas power unit. 

2. Describe the normal operation procedures for the gas 
power unit. Use color pictures. 

3. Describe the normal operation procedures during a 
slide show of Gomponents of the gas power unit, 

4. Describe and explain the normal operation procedures 
during a plant tour. Listen to the student's des- 

■ cription of the procedures. 



STUDENT ACTIVITY: 



1. Develop a checklist, listing the comppnents of the 
gas power unit and their normal characteris^bi^s. 

2. Develop a manual of normal operation procedures. 
3., Describe the normal operation procedures during a 

slide show of components of the gas power unit. 
Observe and describe the normal operation procedures 
- during- a plant tour. 

<<<<<<>>»>> 



OBJECTIVE 20.6: 



Perform the normal operation procedures for the gae 
power .uni't. • ' 



CONDITIONS: 



Given a gas power unit, the manual of normal operation 
procedures which the student has developed for the gas 
power unit'-and basic references, 



ACCEPTABLE PERFORMANCE: 



ERIC 



The student will,: ^ ' , 

Check and?^evaluate the characteristics -^f each compo- 
nent, explaining his actions. ' . 

Perform the procedures which an operator follows if 
the characteristics of a component iiidicate that it 
is not functioning normally. # . 
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Perform the routine sainpling. ^ 
Perform the routine calculations. 
Perform the routine record keeping. 



INSTRUCTOR ACTIVITY: 



1. Observe the student demonstrating normal operation 
procedures in a dry run in a treatment plant. 

2. Observe the student performing normal operation pro- 
cedures in a treatment plant I 



STUDENT ACTIVITY: 



1. Demonstrate the normal operation procedures in a dry 
run in a treatment plant. 

2. Perform and ejqplain the nonnal operation procedures 
in a treatment plant. 



<<<<<<>>>>» 



OBJECTIVE 20. 7: 



Deearibe and perform the aixzrt-icp and shut'-doum proae-- 
duree for tfte' gas power Unit. 



CONDITIONS: 



Given a mock-up; model or photograph of a gas power unit 
and a gas power unit with the manufacturer's operation 
manual. 



ACCEPTABLE PERFORMANCE: 



The student will: 

Start up and shut down a gas power unit, following 
the manufacturer's instructions. 



INSTRUCTOR ACTIVITY: 



1. Demonstrate and perform the start-up procedures in. a 
treatment , plant. ^ 

2. Demonstrate and perform the shut-dTown procedures in a 
treatment plant. <. ^ 

3. Observe the student performing the start-Up proce- 
^ dures in a treatment- plknt. 

4. Observe the student performing the shut-down proce- 
dures in a treatment plant. 

5. Observe the student as 'he evaluates his start-up pro-, 
cedures . 

6. Observe the student as he evaluates his shilt-down 
procedures. " . , 
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STUDENT ACTIVITY: 



1. Describe the etart-up procedures in a dry run in a 
treatment plant. 

2. Desci^ibe the shut-down procedures in a dry run in^ a 
treatment plant. 

3. Perform the start-up procedures in a troa'tment plant. 

4. Perform the shut-down procedvires in a treatment 
plant'. • ' . 

5. Evaluate the operation of the gas power unit to de- 
termine whether correct start-up procedures t^ave been 
used. Use the nonnal operation proced\rre8 maxiual 
which the student has developed. (See objective 
1.4.) 

6. Evaluate the operation of the gas power unit to de- 
termine whether correct shut-down procedures have 
been used. Use the nonhal operation procedures man- 
ual which the student ha8«developed. (See objective 

/ 1.4.-) 
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OBJECTIVE 20. 8: 



\ 



Deecribe the abnormal operation prooedures for the gae 
power prooeas. 



CONDITIONS: 



ACCEPTABLE PERFORMANCE: 



'Given a' gas stream in a treatment plant or a written 
description of a gas stream, a checklist of the condi- 
tions of the gas "stream and plant records and reference 
materials . 

.A 

The student will; 

Evaluate the gafe stream foj* abnormal conditions, com- 
menting on: 
flow 

gas composition 
toxic gaaes 

Describe the cause and effect of the abnormal cpndi- 
tion. * 

Explain how often the condition of the gas stream 
must be 6hecked. 

Describe \^hat an operator does if he observes abnor- 
mal conditions, including: 

operational changes" 

reporting to supervisors 

sampling procedures 
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Deocrlbe how the actions of the operator will Improve 
the condition of the gas stream. 



INSTRUCTOR ACTIVITY: 1. Describe and explain the abnormal condltlon^of the' 

gas stream. 

< 2. Describe and explain the abnormal operation proce- 

dures described In plant records aajd case histories. 
3. Describe and explain the abnormal operation proce- 
dures during a slide show. 
• 4. Describe and explain the abnormal operation proce- 
dures during a plant tour; Listen to the student's 
^ description of the procedures. 



STUDENT ACTIVITY: 



Evaluate and explain the abnormal conditions of the 
gas stream which the Instructor describes. 
Describe and explain the abnormal operation proce- 
dures described In plant record? and case histories. 
Describe and explain the abnormal operation proce-v 
dures in a class discussion after a slide show. 
Evaluate and explain this dondition of the gas stream - 
during a plant tour. Describe and explaiii the abnor- 
mal operation procedures . 



<<<<<<>>>>>> 



OBJECTIVE ^0.9: 



Describe the preventive maintenanQe prooeduree for the 
goB power unit. ^ f 



CONDITIONS: 



Given a gas power unit or pictures and drawings of a gas 
power \init and reference materials, including: 

inspection records 

manufacturer's maintenance guides 

plant drawings and specifications 

preventive maintenance schedule 



ACCEPTABLE PERFORMANCE: 
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The student will: , ' 

Describe these preventive raaintenancfe procedures for 
the gas power unit: 



Cleaning 
drip trap 

' flame arrestor 
gas booster 
gas compressor 
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gas filter, 
gas scrubber 
gas storage 
meter 
moisture accumulator 
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Cleaning (continued') 
^ipressure gage 
pressure switch 
valve 

\ ' »wa^te gas burner. 
Lubrication 
gas ^booster 
gas compressor 
gas scrubber 
meter 
* valve 

Mechanical adjustment 
drip trap o ' 
explosjLon-proof switch- 
gear ' 
flame arrestor • 
gas booster 
, gas compressor 
gas scrubber 
' ' meter 

moisture accumulator 



pressure gage 
pressure switch 
vacuimi rel^f valve 
valve ' * ■ • 

Waste gas burner 
Pain;^n^"^% ^ " 

.^—^^'Tl.ame arrestor 
,gab compressor 
gas scrubber 
gas storage^ 
""meter 

moisture accumulator 
primary gas receiver 
i3econdary gas receiver 
valvq 
Replacement 

fire-fighting equipment 
first-aid kit 
Jas filter 
gas scrubber 
manometer 



Name the reference materials and tools needed to per- 
form the preventive maintenance procedures. , 

Explain how often each preventive mainte^nance proce- 
dure mus^^ be perfoimed. 

Explain how an operator determines whethqir a compo- 
nerit needs preventive maintenance^ ' ; 

Describe what an operator does if a (Component ne^ds 
preventive maintenance. ' * * ' ^ 

Explain why each preventive ma.intenance procedure is 
important. ' . ^ ^ 



INSTRUCTOR ACTIV;iTY: 



4 ■■ 



STUDENT ACTIVITY: ' 



1. Describe and explain the preventive maintenance pro- 
jcedures Tor the gas power unit. ' v 

2. Describe and explain the preveptive maintenance' pro- 
cedures' during a p^de sl;iow. . 

3. Describe and ♦ exi)3fain the" preventive, maintenance pro- 
cedures during 4 plant >to^-. 

' / ^ ' * ^ ' 

1. Develop' a preventive maintenance schedule ' suid a man- 
• ual 'of preventive maintenance procedures. 

2. Observe, describe* and explain' the preventive mainte- 
nance procedures'- during a slide show. 
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Gas Power 



3. Observer, describe and, explain the preventive mainte- 
nance procedures during a plant tour. 

«««»»» 



OBJECTIVE 20.20; 



Perform the preventive maintenanQe prooediirea for the 
^ gas poij)er unit. > ' 



CONDITIONS: 



Given a gas power unit and tools and reference mate- 
rials, including: 

Inspectioli recoi^ds 

manuf acturer '.s maintenance guides 

plant drawings and specifications 

preventive maintenance sphe&ule f 



ACCEPTABLE PERFORMANCE: 



The student will: • » 

Select the reference materials and tools needed to 
perform th^ preventive maintenance procedures . 

Apply the preventive maintenance 'schedule foi: the gas 
power unit,' * explaining his actions. 

'Perform the procedures which an oper&tor follows when 
a component needs preventive maiintenance, explaining 
his actions -V • ^ 



INSTRUCTOR ACTIVITY i 



1. Set up Simulated situations in the workshop.* 

2. Observe student inspection of a treatment plant. 

3. Observe the student perforjoing the preventive mainte- 
nance procedures in a treatment plant. 



STUDENT ACTIVITY: 



OBJECTIVE 20^11: 



1. Small groups of students perform the preventive . main- 
tenance procedureti^:!!^ situatioffa in the 
worksjiop. ' : ' ^ ' ' : 

2. Inspect a trea'trndat^j^larii. .Evaluate and explain the 
* preventive maintenarice procedures. 

3. Perform and isxplain the preventive maintenance proce- 
dures in a treatment plant. 



««<<»»» 



Pesoribe the aorreative^maintenanoe procedures for the 
gas pou)er unit components listed on page 73. 



CONDITIONS: 



Given m gas power unit or a mock-up, photographs or 
drawljogs of a gas power unit, the manual of operation 
procedure^ which the student has developed for the gas 
power unit, tools and reference jnaterials, including: 

catalogue of replacement parte 

equipment catalogues 

manufacturer's mainteriance guides 



ACCEP'TABLE PERFORMANCE: 




The student will: 

Describe how an operator evaluates each component of 
the gas power unit for corrective maintenance, com- 
menting on: 

pressure 
sound 

temperature 
0^ vibration 



color 
corrosion 
motion 
odor 
position 



Explain why a component has malf\mctioned7 

Name the reference materials and tools needed to per 
form the corrective maintenance. 

Describe what an operator does when he discovers a 
malfunction, including: 

evaluation of capabilities of plant personnel to 
perform the procedures 

-selection of replacement parts 

record. keeping 

Describe how the operator corrects the malfunction. 



INSTRUCTOR ACTIVITY: 



Describe and explain the corrective maintenance pro- 
cedure's for* the gas power unit, using diagrams and 
pictures. , « , 

Describe aiid explain the corrective maintejtiance pro- 
cedures during .a slide show. 

Des(iribe and explain the corrective maintenance pro- 
cedures during treatment plant tours . 



STUDENT ACTIVITY: 1. Describe and explain the corrective maintenancfe""'^!^- 

. cedures in situations described or pictured byl the\ 

instructor. 

2. Describe and/explain the corrective maintenance pro- 
4 cedures during a slide show. ^ 
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Observe, describe and explaip the corrective mainte- 
nance procedures during a treatment plant tour; 



<<<<<<>>>>>> 



OBJECTIVE 20.12: 



CONDITIONS: 



ACCEPTABLE PERFORMANCE: 



Perform the Qorreotive maintenariQe prooeduree for the 
gas power unit oomponentQ . 

•> • ^ 

Given a gas power unit or unit components, the operation 
procedures manual which the student has developed, tools 
and reference materials, including: 

catalogue of replacement parts 

equipment catalogues 

manufacturer's maintenance guides 

manufacturer's operation manual 



The student wijl: 

Evaluate the components of the gas power unit for 
corrective maintenance, explaining why a component 
has malfunctioned and commenting on: 

color pressure 

corrosion , sound 

motion temperature 

odor vibration 

position 

Select the reference materials and tools needed to 
perform the corrective maintenance. 

Perform the procedures which an operator follows .when 
a component malfunctions, including: 

evaluation of capabilities of plant personnel to 
perform the procedures 

selection of replacement parts 

record keeping 

Correct the malfunction. 



INSTRUCTOR ACTIVITY: 



1. Set up simula(ted situations in the workshop. 

2. Observe the student as he evaluates the components in 
a treatment plant. 

3. Observe the atuden^fc performing the corrective mainte- 
nance procedures in a treatment plant. ^ 



Gas Power 




STUDENT ACTIVITY: 



1. 



2. 
3. 



Small groups of students perform and explain the cor- 
rective maintenance proced\ires^ in simulated situa- 
tions in the workshop. 

Evalxiate the components for corrective maintenance. 
Perform and explain the corrective maintenance proce- 
d\ires in a treatment plant. 
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OBJECTIVE 20.12: 

< 



Perform the safety proceduree the gae power unit cmd 
demorwtrate hot) they protect employ eea and visitors. 



CONDITIONS: 



Given a list of operation or maintenance procedures, the 
student's manual of safety pjrocedures, tools and safety- 
equipment. 



ACCEPTABLE PERFORMANCE: 




The student will: o 

Identify hazardous conditions in the gas power unit, 
conmenting on: 

high-risk activities 

sources of danger 

safety equijHnent 

how the procedures protect employees and 
visitors. - . 

Recommend corrective procedures and correct the un- 
^ safe condition. 



INSTRUCTOR ACTIVITY: 



1. Set up simtilated situations in the workshop. 

,2. Observe the student as he evaluates the safety condi- 
tions in a treatment plant. 

3. Observe the student performing the safety procedures 
in. a treatment plant. 



STUDENT ACTIVITY: 



1. Evaluate safety conditions in simulated situations 
and recommend corrective procedures. 

2. Evaluate safety conditions in a treatment plaht and 
recommend corrective procedures. 

3» Perform the safety procedures in a treatment plant. 



«««>>»» 
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OBJECTIVE 20.14: 



Compare other goo power unite to the eyetem with inter- 
nally produced gaa with high preeoure tonka and^rotary 
positive dieplaaement compreaQorQ (aompoeite mod^l plant 
unit U). 



CONDITIONS: 



Given a process unit aaid reference materials, including; 
equipment catalogues 
laboratory reports t 
manufacturer/ s b\illetins * 
manufacturer's operation manuals 
plant maintenance and operation records 



ACCEPTABLE PERFORMANCE: 



The student will: 

Compare composite model plant unit U with: 

a system with internally produced gas wltfi high 

pressure tanks and reciprocating compressors, 
a system with internally produced gas with gas 

holder covers and centrifugal blowers. ^ 

Consideift 

availability of replacement parts 
capital costs 

dependency on surrounding environment 

ease of repair 

efficiency 

flow-handling capabilities 
gas-handling capabilities 
maintenance costs :^ 
nuisance to neighbors 
operational costs 

operational skills ' * 

personnel requirements 
reliability 
resistance to upset 
sensitivity of controls 
space requirements 



INSTRUCTOR ACTIVITY: 1. Prepare a chart for tabulation of information about , 

^^^^ — ^ ^the units. * * 

2. Compare composite model plant unit U with the -other 
units. 

3. ^.Help the student to collect information for reports 
on the advantages and disadvantages of each unit. 
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STUDENT ACTIYITY: 



1. List information about the units on a chart. 

2. Compare the unite in a panel discussion. 

3. Write a report on the advantages and disadvantages of 
each \mit. 

«««>»>» 



OBJECTIVE 20.15: 



Name and locate thet^oomponentQ of tka gas power unit 
Heted oh page 73. Name and select vefevenoe materialo 
which explain the normal operation procedures ^ the pur^ 
pose of eacH component j how the component works and why 
it is importtmt. ^ 



COljDITIONS: 



Given a gas power unit, unit components or a diagram, ' 
model or photographs of a unit and reference materials, 
including: 

contractor's plans of the gas power unit 
manufacturer's maintenance guides 
operation and maintenance manuals 



ACCEPTABLE PERFORMANCE: 



The studfent will: 

Name and locate the components of the gas power unit. 

Name and select* reference materials which explain the 
normal operation procedures, the purpose of each com- 
ponent, how the component works and why it is impor- 
tant. 



INSTRUCTOR ACTIVITY: 



1. Point out components of the gas power unit on dia- 
grams, photographs or models. 

2. Listen to the student naming the components and the 
applicable reference materials during a plant tour. 

3. Name and display the reference materials which des- 
cribe the gas powpr unit and normal operation proce- 
dures . 



STUDENT ACTIVITY: 



1. 



2. 



Naiae the components which the instructor points out 
on diagrams, photographs or models. 
Name the components which the instructor points out 
during a plant tour and name the reference materials 
which apply to the .components. v 
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3. Name and select the reference materials which des- 
cribe the gas power imit and normal operation proce- 
diires . 



«<«<>»»> 



OBJECTIVE 20.16: 



Perform the abnormal operation prooeduree for the gas 
power unit. 



CONDITIONS: 



Given a 0k stream in a treatment plant and reference 
materials , Including : 

Industrial waste records 

operation logs 

operator mAuals 

plant performance guides 



ACCEPTABISS PERFORMANCE: 



The student will: 

Evaluate the. gas stream for abnormal conditions, com- 
menfeng on: 
flow 

gas composition 
toxic gases 

Select tljie references he needs to return the gas 
stream to normal. 

Perform the abnormal operation procedures . 



INSTRUCTOR ACTIVITY: 



STUDENT ACTIVITY: 



1. Observe the student as he evaluates the gas stream In 
a treatment plant. 

2. Describe the references needed to correct abnormal 
conditions of the gas stream. ? 

3. Observe the student performing the abnormal operation 
proc^ures in simulated situations and in a treatment 
plaiiil. 

1. Evaluate the gas stream In a treatment plant. 

2. Select the references needed to correct abnormal con- 
ditions of the gas stream. ^ 

3. Perform the abnormal operation procedures in simula- 
ted situations or in a treatment plant. 

««<<>»»> 



ERIC 



00 



